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A. — Organisation. 


Under the Peace Treaties, the Czecho- 
slovakian Republic acquired part of the 
railways formerly belonging to Austria 
and Hungary, as well as a few kilometres 
of lines previously belonging to Prussia. 
In addition, there were a certain number 
of railways belonging to private compa- 
nies. | 

Seeing that the Headquarters services, 
as well as most of the divisional services, 
remained outside the Republic’s fron- 
tiers, it was first of all necessary to build 
up the administrative side of the rail- 
ways. < 

At the present time, the supreme admi- 
nistration of the Czechoslovakian rail- 
ways is in the hands of the Ministry of 
Railways. The Ministry has two func- 
tions : the control of all railways in Cze- 
choslovakia in general, and the general 
management of the State Railways. 


At the head of the Ministry is the Mi- 


nister of Railways, a Member of the Go- 


(4) Translated from the French. 
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vernment of the Czechoslavakian Repub- 
lic. 


Questions of capital importance, espe- — 


cially when of large financial consequen- 
ce, are reserved to the Management Com- 
mittee, the decisions of which have to be 
ratified by the Minister. The Manage- 
ment Committee was formed in accor- 
dance with the law 404/1922, and the go- 
vernment order 206/1924 dealing with 
the administration of State undertakings 
not principally exercising administrative 
functions. This Committee consists of 
the heads of the different sections of the 
Ministry of Railways, together with the 
two senior area managers of the State 
Railways as well as a representative of 
the Ministry of Finance. 

The Ministry of Railways is organised 
into seven sections, each consisting of se- 
veral departments. The working of the 
State Railways is directed by Area Ma- 
nagements which, as a general rule, are 
divided into eight departments (staff, 
legal, permanent way, rolling stock and 
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locomotive running, operating, commer- 
cial, audit and accounts). Attached to 
the Praha-Jih and Brno Area Manage- 
ments, there are in addition other depart- 
ments representing the headquarters ser- 
vices (pensions, wagon control, rates, cen- 
tral designing office for the workshops, 
inspection of material). 

The service of the State Railways is 
controlled from the financial point of 
view by a Commission of Control attach- 
ed to the Ministry of Railways, and in the 
last resort by the Supreme Court of Fi- 
nances. 

The diagram below gives a synoptic 
table of this organisation (table A). 


B. — Extent and development 
of the railway system. 


1. — Kilometric length of the lines. 


Czechoslovakia with its railway sys- 
tem (see map fig. 1) of a length of 
13 407 km. (8 381 miles) occupies, as re- 
gards the length of all the railways, the 
ninth place amongst the European States. 
The Czechoslovakian State Railways ope- 
rating a railway system of a length of 
13 154 km. (8 173 miles) also hold amongst 
European railways the fifth place as re- 
gards the kilometric length of the lines, 
only being surpassed by Russia, Germany, 
Poland and Italy. 

The growth of the Czechoslovakian 
railway system during the last ten years, 
that is to say, from 1918 to 1928, is shewn 
in table I. 

2. — Lack of railway facilities having regard 
to the needs of the new State. 

The railway system remaining after the 
war on the Czechoslovakian territories 
had been much neglected as regards 
maintenance during the war. Even in 
the case'of the management of the main 
lines, the system did not meet the needs 
of the new State. In both old Austria 


and Hungary, the railway lines converged 
as a fan on the capitals, Vienna and Bu- 
dapest. For these reasons, the principal 
lines on the territory of the Czechoslova- 
kian Republic generally ran North and 
South, whereas communications from 
East to West were very poor, this part of 
the system being almost entirely compos- 
ed of lines of secondary importance. In 
particular, the railway service between 
the different countries of the ancient 
Czech Kingdom, Bohemia, Moravia and 
Silesia, on the one hand, and Slovakia 
and Sub-Carpathian Russia on the other, 
were entirely inadequate. The one and 
only main line connecting the Czech 
countries with Slovakia, that is to say, 
the P¥erov Bohumin-Kosice line ends 
by a considerable detour at the frontier 
of the State and was for some time the 
subject of litigation between Czechoslo- 
vakia and Poland. The line running 
from Brno, the capital of Moravia, as far 
as Slovakia through the Vlara pass was 
a secondary line of light construction, 
and the conditions were unfavourable as 
regards the direction of traffic and the 
gradients; it had no adequate extension 
to the East on Slovakian territory. The 
third railway service in the South with 
Slovakia was formed by two insignificant 
light railways, Breclay-Kuty and Kuty- 


Bratislava, of purely local importance. 


This state of affairs was due to some 
extent to the technical difficulties found 
in the territory considered. It were, how- 
ever, especially the predominant pre-war 
political influences that had formed the 
greatest obstacle to the construction of 
railways connecting two branches of the 
same nation which, from the point of 
view of their economic life, were comple- 
mentary to one another. 

Another weakness of the Czechosloya- 
kian railway system, immediately after 
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Organisation of the Czechoslovakian State Railways. 
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the war, was found in the fact that the 
new frontiers, especially that between 
Czechoslovakia and Hungary, crossed at 
several points and in a very inconvenient 
manner the existing railway lines. For 
example, three lines to the North of Ban- 
réve were completely separated by the 
new frontiers from the remainder of the 
Czechoslovakian system: one railway 
junction was across Hungarian territory. 

The new frontier stations between Cze- 
choslovakia on the one hand, Austria, 
Hungary, Rumania and Poland on the 
other, were not equipped for frontier re- 
quirements. 


3. — New railway construction. 


This is the reason why one of the prin- 
cipal cares of the new Administration 
was to make good these needs. First of 
all it was necessary to perfect the railway 
communication between the Czech and 
the Slovak countries. 

Immediately after the Revolution, the 
light railway between Breclava and Bra- 
tislava was rebuilt as double track main 
line — 68 km. (42 miles) was opened 
progressively as completed, being open- 
ed as a whole to public service in 1921. 

In this way a first class direct line was 
obtained between Bratislava, the capital 
of Slovakia, and the Danube port of the 
Republic. The whole of the stations of 
this line were remade: the buildings 
were rebuilt to a large extent and the 
bridges strengthened. It was necessary 
on this line to rebuild thirty large bridges 
in steel of a total weight of 30000 quin- 
tals (1476 tons). The bridges were built 
up of temporary steel members carried 
on wood piers, and were gradually made 
permanent during the years 1922 and 
1923, that is to say, the wood piers were 
replaced by masonry piers and the tem- 
porary bridge members completed (fig. 2). 

The separate lines to the North of Ban- 
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réve were connected with the remainder 
of the system by a new line laid through 
Tchecoslovakian territory. 

In order to obtain more direct com- 
munication with Uzhorod, the capital of 
Subcarpathian Russia, during the years 
1920-1921, the Banovee nad Ondavou-Va- 
jany railway in Eastern Slovakia (20 km. 
= 124 miles) was constructed. The 
bridges on these lines, originally provi- 


sional structures, were completed as per- 
manent works during the years 1923 and’ 


1924. These bridges have a total weight 
of 85 000 quintals (4 183 tons): the flood 
bridge at kilometre 17 5/6 has a length 
of 200 m. (656 feet); the bridge across 
the Laborec river is 100 m. (328 ft.) long. 

In 1920 the Government sanctioned the 
programme for the construction of new 
railways intended to improve communi- 
cation with Slovakia. The programme 
provided for the construction of a total 
length of 558 km. (347 miles) the cost of 
which was provided for in the act to the 
extent of 964 million crowns. At pres- 
ent prices, these costs would be increased 
by about one and a half thousand million 
crowns. With a view to carrying out the 
programme, in 1921, a Central Construc- 
tion Office was organised which has 
formed part of the Railway Ministry 
since 1923. Up to the present only part 
of the programme has been completed. 
Of the new railways built in accordance 
with this programme, 104 km. (65 miles) 
have so far been handed over to the Ope- 
rating Department. The carrying out of 
this programme is still in progress. 

In 1923, in accordance with the pro- 
gramme, the construction of the Zvolen- 
Krupina line was taken in hand to give a 
railway service between the important 
city of Zvolen in Central Slovakia and 
the country situated to the south thereof. 
It is a single track main line of a length 
of 32.8 km. (20.4 miles); its worst gra- 
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Fig. 2. — Construction of a temporary bridge on the Roth Wagner 
system near Lanzhot on the Morava, on the Breclav-Kuty line. 


dient is 1.4 per cent, and the shortest 
curve is 300 m. (15 chains) radius. Rails 
weighing 35.6 kgr. per metre (71.76 lb. 
per yard) are used. The highest point 
of the line is 427 m. (14014 feet) above 
sea level. The line was completed in 
January 1925 (fig. 3). 

The construction of the Vsetin-Bylnice 
line was begun in 1928 : this line in East- 
ern Moravia gives access to a very unusual 
and picturesque part of Moravia along 
the Slovakian frontier, and known as 
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Fig. 3. — Viaduct at kilométre 15 8/9 on the 
Zyolen-Krupina line. 


Valassko. This is a single track line 
39.1 km. (24.1 miles) long. The steepest 
gradient is 1.2 per cent: the smallest 
curve has a radius of 400 m. (20 chains) 
and in exceptional cases 300 m. (15 
chains). The highest point is 472 km. 
(1549 feet) above sea level. The stations 
temporarily have a length of siding to 
hold 120 wagons; provision has been 
made to extend them to hold 150 wagons. 
This line seryes territory of great natural 
peat which offered many difficulties 
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Big. 4. — Viaduct at kilometre 273/5 on the Vsetin-Bylnice-Brumoy line. 


as regards construction, so that a number 
of costly structures has been necessary : 
amongst others, there is a tunnel near 
Navojna 888 m. (971 yards) long. This 
line was opened in October 1928 (figs. 4, 
d, 6). 

In 1923, on the same legal basis, the 
construction was started of a transversal 
railway passing through the centre of 
Slovakia from West to East. The new 
railway between Brno-Moravia and Ko- 
Sice-Slovakia, of a length of-608 km. 
(378 miles) was built up by including 
already existing lines to a length of 
426 km. (265 miles), such as the : 


1. Veseli nad Moravou-Mové mésto nad 
Vahom line, 67.5 km. (42 miles) ; 

9. Handlova-Horni Stubna line, 18.16 
km. (11 miles) ; 


3. Cervend-SkAla-Margecany line, 95 


_km. (59 miles). 


Of the first line we have just mention- 
ed with a length of 67.5 km. (42 miles), 
the construction of which was taken in 
hand on the 6 July 1923, the section 


Veselt. nad Moravou-Slovenska Myjava, 


32 km. (20 miles) long was opened to 
public service in 1927. This line inclu- 
des three tunnels, two small, one of a 
length of 486 km. (532 yards) the other 


— 334 — 


247 m. (270 yards), and a long tunnel 
under the Polana forming a_ passage 
through the White Carpathians and having 


a length of 2420 m. (2647 yards): this 
line also has many viaducts. Amongst 


these we will mention the Lipov viaduct 


crossing the valley of the Velicka river of 
a length of 209 m. (887 feet) and a height 
of 23 m. (75 1/2 feet) above water level, 
of girder construetion with the track car- 
ried on top of the girders, in 5 spans 
(figs. 7, 8, 9, 10). 


Fig. 5. — Reinforced concrete road bridge on the Vsetin-Bylnice line, (kilometre 17 4/5). 


An important link of the new line in 
central Slovakia is formed by the Hana- 
lovd-Horni Stubna short junction line 
which presents the characteristics of a 
mountain line with many constructional 
difficulties. Horni-Stubna station is si- 
tuated 620 m. (2 034 feet) above sea level. 
Handlova station near which are coal 
mines, the only ones in central Slovakia, 


is situated at a height of 427 m. (1401 
feet) above sea level. 

The construction of this link was start- 
ed in the autumn of 1927. This link 
includes, in addition to a series of works 
of lesser importance, four great viaducts 
and five tunnels, the longest of which 
passes under Mount Bral, and has a 
length of 3004 m. (3285 yards). This 
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will be the longest tunnel in Czechoslo- 
vakia. Deep cuts alternate here with 
high embankments. There were more 
than 860000 m® (1 124898 cubic yards) 
of excavation, and a total volume of ma- 
sonry of nearly 150 000 m? (196 203 eubie 


yards). The steepest gradient is 1.6 per 
cent. The construction of this line ought 
to be completed in 1934. ; 
The scheme of the last part of the new 
transversal line of the Slovakia line Cer- 
vend Skila Margecany of a length of 


Fig. 6. — Reinforced concrete road bridge on the Vsetin-Bylnice-Brumov line, (kilometre 36 7/8) - 


95 km. (59 miles) is already completed 
and the construction will be taken in 
hand shortly. 

The construction of new railways has 
cost up to date 435 million crowns, 228 
of which for the lines in Slovakia. When 
the construction programme mentioned 
has been completed, the economic situa- 
tion of the central Slovakia districts will 


be sensibly improved, and these regions, 
until now difficult of access, will be 
brought into closer relations with the 
rest of the territory of the Republic. 


eee Improvement and equipment of lines 
already in operation. 


Whilst completing the system by build- 
ing new lines, special attention has also 
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been given to the remaking of the lines 
already operated by the State. Some of 
these lines have lost their pre-war im- 
portance : for example, the former Em- 
peror Francis-Joseph main line running 
‘from Prague to Vienna, and in particu- 


lar the section Mezimosti-Ceské Velenice, 
has fallen to the status of a secondary 
line, as has the old North West railway 
line in the Caslay-Satov Section, etc. On 
the other hand, other lines have acquired 
greater importance. The line running 


Ze Fig. 8. — Station building at Blatnice on the Veseli-Nové Mésto line. 


across the Republic from West to East 
— the Cheb-Plzei-Praha-Ceski-Trebova- 
Qlomouc-Pieroy-Bohumin-Kosice-Cop-Ja- 
sina, from which branched off at Ceska 
Trebova the no less important branch 
Ceska - Trebova - Brno- Breclav - Bratislava- 
Szob — has become the main line of 


communication of the Czechoslovakian 
Republic. As an important cross line 
has remained the line of the old Ferdi- 
nand-Railway : Breclav-Prerov, joining at 
Perov to the West-East system mention- 
ed above. 

The lines connecting Praha with the 
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Fig. 9. — Detail of the station building at Lipov on tbe Veseli-Nové Mésto line, 


industrial districts of the North and East At the same time, it was necessary to 
of Bohemia, as with neighbouring Ger- adapt to the new traffic conditions the 
many, are also of considerable impor- Czechoslovakian system which had been 
tance. much neglected during the war, an adap- 
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tation which took place after the most 
urgent upkeep and repair work had been 
carried out. 


This work was done both by doubling 
important lines until then single, and by 
the systematic strengthening of the for- 


Fig. 10. — Tunnel under the Polana, detail of shuttering. 


mation of the track and of the bridges; 
by enlarging the stations, as well as by 
providing marshalling yards at appro- 
priate centres. In this way, as an ex- 
ample, a second track has been, or is 
being, laid on the sections : Plzen-Zdice 
(62 km. = 38.5 miles), Ceska-Trebova- 
Olomouc-Prerov (110 km. = 68.3 miles), 


Vazec-Batizovee (18 km. = 11.2 miles,) 
cn the West and East arterial line of the 
Republic. The same thing is being done 
on the Litorémice-St®ekov (25 km. = 15.5 
miles) and Kralupy-Lovosice (59 km. 
= 36.7 miles) running from Prague to- 
wards the North and on the important 
junction line Prague-Lisa (29 km. = 18.0 
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miles) connecting Prague with the dou- 
ble track line of the former North-West 
railway and giving communication be- 
tween Prague and the very important 
commercial district of Eastern Bohemia : 
finally, in the Brno-Breclava (64 km. = 
39.9 miles) section on the already men- 
tioned branch from Ceskd-Tiebova to 
Brno-Bratislava and Szob. 

In all, as much as 200 km. (124 miles) 
of second track has been laid on the main 
lines. 

It must be realised that the lines of 
the former Austrian State Railways were 
of light construction in comparison with 
that of other European Railways. The 
axle load allowed on the main lines could 
not exceed in 1918, 14.5 t. (14.5 English 
tons). This low axle load hindered the 
building of locomotives of sufficient 
power to meet the traffic needs on many 
lines in Czechoslovakia. The Adminis- 
tration as a result drew up a definite 
programme for the strengthening of the 
majority of the lines in question. The 
whole of the railways operated by the 
State were divided into four classes : 

Class I covers normal gauge lines with 
gradients not exceeding 1.6 per cent and 
with speeds of over 80 km. (50 miles) an 
hour or having a very heavy goods trat- 
fic, amounting to 5 000 000 gross tons an- 
nually per kilometre (8000000 English 
tons per mile) of track and also of the 
lines with slower and lighter trains, but 
on which it will be necessary to admit 
the passage of vehicles with an axle load 
exceeding 16 t. (15.7 English tons). 

On those lines will be laid a steel su- 
perstructure system A, that is to say, hav- 
ing 44.35 kgr-rails (89.30 Ib. per yard) 
with either 21 or 20, or even 19-21 sleep- 
ers per 15 m. (49-foot) rail, according 
to the running speed allowed. 


On these lines, vehicles with an axle 
load up to 20 t. (19.7 English tons) will 
be allowed to run; for speeds below 
60 km. (37 miles) an hour up to 22 ft. 
(21.7 English tons). Those locomotives 
with perfectly balanced rotating and reci- 
procating parts can have an axle load of 
up to 20 t.; otherwise 18 (17.7 English 
tons). 

Class Il includes the other standard 
gauge main lines and, in addition, the 
secondary lines. 

In this class are included all lines of 
speeds of 45 to 80 km. (28 to 50 miles) an 
hour, with a traffic of less than 5 000 000 
gross tons per kilometre(8 000 000 English 
tons per mile) of line, lines over which it 
will not be necessary to allow vehicles 
having an axle load above 16 t. (15.7 Eng- 
lish tons) to pass. 

On these lines will be laid a permanent 
way system X having rails of 35.65 ker. 
(71.86 lb. per yard) with 19 up to 23 
sleepers per 15 m. (49-foot) rail accord- 
ing to the train speed allowed. | 

On these lines are allowed to run ve- 
hicles with an axle load of up to 16 t. 
(15.7 English tons), and locomotives with 
the same load, when perflectly balanced; 
otherwise, locomotives with a 15-ton axle 
load. 

Class III includes the other standard 
gauge lines, and especially the light rail- 
ways with speeds below 45 km. (28 miles) 
an hour. On these lines will be laid 
new permanent way with rails exceeding 
30 kgr. (60.47 lb. per yard). Vehicles 
having an axle load up to 146 tons (45.7 
English tons), as well as locomotives with 
an axle load up to 14.5 t. (14.3 English 
tons) can be allowed on these lines. 

Class TV takes the narrow gauge lines. 
These latter are laid with 26 kgr. (52.44 
lb. per yard) rails for the metre (3 ft. 
3 3/8 in.) gauge, and 22 ker. (44.35 Tb. 
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per yard) rails for the 0.76 m. (2 ft. 6 in.) 
gauge. 

Following the proposals of this pro- 
gramme a whole series of lines, notably 
the line from Praha to Ceska Trebova, 
and bevond towards Olomouc and Kosice 
respectively towards Brno and Bratislava 
(figs. 11, 12) have already been streng- 
thened. 


5. — Layout of the stations at Prague ('). 


At Prague (Praha) the capital of the 
immediately 
after the war at the time when all the 
railways ending at that city had not been 
taken over by the State, the need for 
improving the layout of the railway sta- 
tions and connecting lines made itself 
much felt. 

It was the investigation into this ques- 
tion of the « Prague stations » that led to 
the large marshalling yard at Vrsovice 
(see fig. 18) and the connecting railway 
—reserved for goods traffic only — from 
this yard to the station of Liben which 
was built soon after the world war. The 
question of improving the passenger sta- 
tions was also taken into consideration 
but without leading to any definite re- 
sult. 

The revolution of 1918 brought with it 
new and energetic ideas and, above all, a 
Jarger and unified base upon which to 
solve the problem. As capital of an in- 
dustrial and agricultural State of thir- 
teen and a half million inhabitants, si- 
tuated in the centre of Europe, Prague 
acquired a much greater importance and 
its development became quicker and 
greater. These radical changes in the 
conditions of the city required an enti- 
rely new solution of the question. The 


(4) From information given by the Railway 
Designing Office at Prague. 


preliminary investigations were handed 
over to a designing office formed by the 
State Railways administration and which 
funetioned: in accordance with a special 
law, in conjunction with the State Com- 
mission of Control for the city of Pra- 
gue, a corporation created with a view 
to the carrying out of the plan for the 
laying out and construction of the capital 
of the Republic. 


The schemes for the stations were also 
submitted to a larger Committee com- 
posed of public organisations interested 
in the remaking of the stations and 
known as the « Commission for the Pra- 
gue stations »; later on was formed a 
smaller Committee called the « Working 
Committee for the Prague stations » 
composed of representatives of the Poly- 
technical Schools, of the Ministry of Pub- 
lic Works, of the Masaryk Trade Aca- 
demy, of the town planning Commission, 
etc. 

It is generaliy known that the solution 
of the questions affecting the principal 
stations of large cities demands very 
lengthy preparatory investigations. In 
the same way at Prague the working out 
of the scheme came up against many dif- 
ficulties, and it was necessary to bring 
into line many conflicting points of view, 
amongst others the point of view of the 
operation of the railways with matters 
concerning the general layout of the city. 
The point of view of the town planning 
plan, as well as the railway programme, 
is that Prague, which now has 750 000 
inhabitants, will become in the near fu- 
ture a large modern city with a million 
and a half inhabitants. Thanks to the 
efficacious co-operation of the author- 
ities concerned, it has been possible in a 
relatively short period of time, to arrive 
at a definite solution. The arrangement 
of the stations has been included in the 
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town planning of the city as drawn up 
by the Town Planning Commission. This 
fact is one of great importance for the 
progressive arrangement of the stations, 
seeing it assures to the railways the ac- 
quisition of the necessary land, which for 
the future is not available for any build- 
ings or other purposes other than those 
laid down in the town planning scheme. 

In August 1928, the question of the 
Prague stations began to enter the con- 
struction stage by the taking in hand of 
the building of the new « Zizkov » goods 
station. This station, part of the future 
railway layout, is a preliminary step in 


order to make it possible to proceed with 


the re-arrangement of the passenger sta- 
tions in the centre of the city, that is to 
say, the preliminary removal of the goods 
side from these stations and the subse- 
quent extension of these stations for pas- 
senger services. 

The plan of layout for the whole of 
the rebuilding considered was the result 
of a detailed analysis of the traffic con- 
ditions at Prague on the basis of the sta- 
tistical data of the pre-war and post-war 
periods, as well as of the expected growth 
of traffic. The layouts proposed have 
been compared with the railway plans 
carried out or proposed in large foreign 
cities, the density of passenger and goods 
traffic in these cities being taken into 
account. In its principal lines, the 
scheme for the layout of the Prague sta- 
tions can be characterised as follows. In 
principle, the goods traffic is separated 
from the passenger traffic on arrival at 
the outskirts of the city by supposing 
four marshalling yards, each connected 


with each of the goods stations situated . 


either near the centre of the city or its 
boundaries. The passenger tratfie is di- 
vided into long distance traffic, local 
traffic and suburban traffic (up to 25 


to 30 km. == 16 to 19 miles) from Prague. 
The whole passenger traffic is concen- 
trated on the Wilson Station equipped 
to deal with more than 1500 trains per 
24 hours on 15 platform lines. These 
figures do not inelude the suburban 
trains running over special suburban 
lines with entirely separate platforms. 
The suburban trains can be run at very 
short intervals (1 m. 40 s. minimum). 

As will be seen from figure 14, the 
scheme provides for two groups of car- 
riage sidings as close as possible to the 
Wilson station. This station when com- 
pleted will represent the type of through 
station layout on the principle of work- 
ing by directions. In this arrangement, 
a relatively restricted number of plat- 
form lines is sufficient for the large 
number of trains provided for under the 
scheme. The passenger trains from all 
directions continue, after a short stop at 
the station, their journey to the empty 
carriage sidings. All shunting with the 
rakes of stock forming these trains, as 
well as cleaning and other repair work, 
is transferred to these sidings. The only 
trains not sent on are the direct interna- 
tional and de luxe trains, which are few 
in number. 

The solution adopted has another va- 
luable feature. It has actually been pos-- 
sible to place the main station for the 
express parcels and postal services in: 
close proximity to the passenger station, — 
the passenger service being closely bound 
up with the express pareels service. 

The. interest, not only of the city of 
Prague but of the entire country, urgent- 
ly requires that the reconstruction work 
on the Prague ‘stations, carefully consid-. 
ered during the first decade of existence: 
of the Czechoslovakian State Railways ad-- 
ministration should be carried out so as: 
to make good in as short a time as pos-- 
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sible the present inadequate railway faci- _ tislava, capital of Slovakia. The work of 
lities at Prague, and to facilitate the pro- reconstruction of these stations has al- 
gressive development of the city and its ready been taken in hand. 


EL a : . 6. — Repurchase of private railway companies. 
Problems similar to those of Prague ; 
though smaller in scale have arisen in The major part of the railways on the 


connection with the stations of the cities present territory of the Czechoslovakian 
of Brno, the capital of Moravia, and Bra- State immediately before the war was 


| 
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in the hands of the State; there were 
none the less a certain number of private 
railway companies having two main cha- 
racteristics : 


1. Light railway systems, which, owing 
to their location, interfered with the 
State railways; 


2. Light railways which,-as a result of 
the war, had become unused. Seeing 
that these lines were lines for which the 
interest on the capital was guaranteed by 
the provinces or by the State, they were a 
serious financial burden for the public 
bodies concerned. 


If, on the one hand, it was necessary 
for the proper development of the State 
system to repurchase the private light 
railways, such as the Kosice-Bohumin 
(628 km. = 390 miles) line forming part 
of the principal arterial line of the Re- 
public or the Usti Teplice (250 km. 
= 155 miles) and the Bustéhrad (419 km. 
== 260 miles) lines of considerable im- 
portance in the transport of coal from 
the lignite field in the North of Bohemia, 
on the other hand, financial reasons 
equally demanded that the State should 
take over light railways out of use. 

The State Administration has carried 
out these two duties in the greater part 
during the last ten years. 

The State Railway Administration com- 
pleted in this way the work of nationali- 
sation of the former Austro-Hungarian 
State, a work far advanced at the Revo- 
lution and the beginnings of which dated 
back to 1870-1875. 

As from the 1 January 1921, the State 
resumed the operation of the Kogice-Bo- 
humin railway in conformity with the 
terms. of law No. 690/1920. 

Amongst the light railways nationalis- 
ed were the Uzhorod-Vajany line (1920), 
Rakovnik-Louny line (1922), Poéeradce- 


Vrskmany (1923), Holi¢-Hodouin, Borza 
Valley, Kiuty-Frontier lines (1924). 

In 1924, were nationalised the two 
principal railways remaining in Bohemia, 
namely, the Usti-Teplice and the Bustéh- 
rad_ lines. 

The nationalisation had to be done in 
accordance with a definite programme, 
taking into account the judicial and 
financial conditions of the pre-war rail- 
ways, and primarily those of the railways 
operated by the State. 

The Government decree of the 22 May 
1924 required all secondary railways then 
to the number of 128 to be nationalised 
in turn, in three stages, the first being 
formed of the light railways guaranteed 
by the State (16), and by Bohemia (32) ; 
the second, of the light railways in Slo- 
vakia, and finally, the third, of all the 
other private light railways in Bohemia, 
Moravia and Silesia. 

In 1925, the first stage, 48 light rail- 
ways were nationalised. The length of 
these lines operated amounted to 1 860 
km. (44156 miles) and their capital to 
217 million crowns. 


The second part of the programme had - 


already been taken in hand by nationa- 


lising the light railways in Slovakia; the 


work is now in hand. The second stage 
is more difficult than the first, chiefly 
due to the diversity of the conditions, 
both judicial and financial, of the Slo- 
vakian light railways. This is the reason 
why their nationalisation is prepared by 
means of the successive repurchase of 
the priority stocks. 

In this way, the preference shares ot 
twelve Slovakian private railways of a 
total length of 526 km. (327 miles) passed 
into the hands of the State. 

As soon as the Slovakian railways are 
nationalised, the third stage will be taken 
in hand, that is to say, the nationalisation 
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of the railways remaining in Bohemia 
and in Moravia will take place as soon 
as possible, for insistent reasons. 

In this way in the near future, the 
whole of the railway system in Czecho- 
slovakia will be, with few exceptions, in 
the possession of the State Railway Ad- 
ministration. 


©. — Rolling stock. 
1. — Rolling stock position at the Revolution. 
In former Austrian times, on the 


14 140 km. (8 786 miles) of line operated 
by the State, the stock at the end of 1913 


consisted of 5 659 locomotives, 10 712 car- | 


riages and 109 775 wagons, that is to say, 
for every 100 km. of line operated, 40 lo- 
comotives, 77 passenger carriages and 
775 goods vehicles (64 locomotives, 124 
carriages and 1247 wagons per 100 
miles). 

~ On the territory of the Czechoslovakian 
Republic, there were at the end of the 
vear 1919, on 11404 km. (7086 miles) 
operated, 3424 locomotives, 6 346 car- 
riages, and 64845 wagons. This was 
equivalent to 30 locomotives, 55 carriages, 
and 568 wagons per 100 km. (48 locomo- 
tives, 89 carriages and 914 wagons per 
100 miles) operated. The comparison of 
these figures shews the sortage of roll- 
ing stock on the Czechoslovakian Rail- 
ways at the Revolution. . Moreover, this 
numerical insufficiency was still further, 
and to a large extent, increased by the 


bad condition of the stock, which resulted - 


in a large number of vehicles being out 
of service for repairs. This was espe- 
cially so in the case of goods vehicles 
with which the difficulties, due to the 
before-mentioned causes, threatened to 
become catastrophic as a result of the 
failure to carry out the regulations con- 
cerning the condition of ownership of 
the vehicles of the former Austro-Hun- 


garian Railway system. The first really 
authentic statistics as to the number of 
vehicles in Czechoslovakia were obtained 
from the census of vehicles made the 
15 March 1919. According to this cen- 
sus, there were in the Republic : 


40 147 goods wagons formerly belonging 
to the Austrian system; 

19585 goods wagons formerly belonging 
to the Hungarian system; 


59 732 in all. 


At the census of the 11 October 1919, 
the following wagons only were recorded: 


30090 wagons of the former Austrian 
Railways ; 
23 750 wagons of the former Hungarian 
~ Railways; 
53 840 in total. 

Consequently, at this time Czechoslo- 
vakia lost on the average nearly 1000 
wagons per month, which after crossing 
the frontier of the Republic never re- 
turned to it. 

The Czechoslovakian Railway Adminis- 
tration obviously took every step in its 
power to put an end to this critical state 
of affairs. A remedy was to be found es- 
pecially in two directions : 

1. By negotiating with the new States 
formed from the former Austro-Hunga- 
rian Empire the bases of a new judicial 
agreement relating to the ownership and 
the interchange of vehices formerly be- 
longing to the Austro-Hungarian Rail- 
ways; 

2. By increasing the rolling stock park 
of the Czechoslovakian Railways by 
building new ‘vehicles, and by other 
means. 


During 1919, provisional agreements 
were concluded with some States on the 
question of the return of rolling stock. 

In October 1919, a Commission was 
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formed for the distribution of the rolling 
stock of the former Austro-Hungarian 
State Railways, in accordance with arti- 
cle 318 of the Saint-Germain Peace Treaty 
and the analogous clause of the Trianon 
Peace Treaty. This Commission sat at 
Vienna. At the end of the year 1920, a 
Committee nominated by the Peace Con- 
ference met at Vienna to deal with the 
circulation of vehicles in central Europe, 
the task of this Committee being to faci- 
litate the traffic between the Successor 
States whilst waiting for the rolling stock 
park of the former~Austro-Hungarian 
State Railways to be definitely allocated, 
and especially to remedy the difficulties 
arising from the interchange use of the 
goods vehicles. 

Although the work of these Commis- 
sions may not have immediately solved 
the questions arising from the distribu- 
tion and circulation of the vehicles, it 
certainly prepared the ground by bring- 
ing together the points of view of each 
of the States, so that during the first half 
of the year 1921 the first definite partial 
distribution of the stock of goods wagons 
of the Austrian State took place, and in 
November of the same year the agree- 
ments of Portorosa were concluded, by 
which was introduced as from the | Jan- 


uary 1922 the new regulation on the non- 
allocated portion of the vehicles of the 
common Austro-Hungarian park. From 
this date this park ceased to exist so far 
as its circulation between the Successor 
States and abroad: the vehicles. of the 
former Austro-Hungarian park were pro- 
visionally painted with the marking of 
the Successor State. 

At Portorosa the question of regula- 
tions for private owners’ wagons was also 
settled. 

Similarly, other questions relating io 
the allocation and circulation of the ve- 
hicles were settled in turn, and in parti- 
cular by the definite allocation of the 
rolling stock by the labour of the Alloca- 
tion Commission of 1925 and, thanks to 
the conclusion of new European agree- 
ments dealing with the use of the wagons, 
a normal state of affairs was re-estab- 
lished. 


2. — Construction of new vehicles. 


The efforts of the Railway Adminis- 
tration of the Czechoslovakian State with 
regard to the building of new rolling 
stock during the first ten years of the 
Republic’s existence when the shortage of 
stock was most critical are made evident 
by table B. 


TABLE RB. 


New vehicles acquired during the years 1949 to 19 2. 


erg 


NEWLY ACQUIRED. 


Locomotives . 
Passenger vehicules. 
Brake vans 

Post office vans 
Goods wagons 


1919 | 1920 | 1921 | 1922 


During the year Total 


during 
four years 


90 116 400 49 

413 306 359 22 

109 4100 481 58 
9 13 


14 436 


ah Qe 


So that during the four years it acquir- 
ed about 350 locomotives, more than 1 800 
passenger carriages, brakes and postal 
vans, and, above all, 34 000 goods wagons. 

It was in this manner that the number 
of vehicles grew to the point at which the 
great shortage of the early days was over- 
come. 

The increase in the rolling stock was 
continued subsequently but at a more 
moderate rate, and after the final alloca- 
tion of rolling stock by the Commission, 
the condemning of the least useful and 
most expensive vehicles, worn out and 
not suitable for present requirements, 
was taken in hand. 

The number of locomotives as from the 
year 1923, when the maximum was reach- 
ed, has steadily fallen. None the less, 
as the new locomotives are more power- 
ful and more economical than those con- 
demned, in spite of the numerical de- 
cline, the work done by the locomotive 
stock of the Czechoslovakian State rail- 
ways is continuously increasing. A new 
locomotive replaces in operation one and 
a half of the old engines. 

During the period 1924 to 1928, at least 
120 old locomotives have been condemned 
annually on the average, whilst the num- 
ber of new engines acquired each year 
has only averaged 55. Seeing that dur- 
ing this period the number of locomoti- 
ves under repair continually diminished, 
the growing demands of the traffic 
were met without difficulty. In the 
same way, the quality of the wagon stock 
has steadily improved, both as regards 
useful load and size, although the num- 


ber of goods wagons declined. The evo- | 


lution of the Czechoslovakian State Rail- 
ways’ rolling stock is shewn by table I. 


3. — New types of steam locomotives. 


In view of the increased weight of all 
trains, the Czechoslovakian State Rail- 


ways have been obliged to build some 
new types of locomotives suitable to the 
existing conditions on the Czechoslova- 
kian Railways. These lines are built for 
the most part in hilly districts and had 
to comply with the configuration of the 
country, so that there are very many gra- 
dients. Of the total of 13118 km. (8 154 
miles) of lines operated by the Czecho-. 
slovakian Railways, at the end of 1926, 
only 21.85 % were on the level, whilst 
39.05 % had gradients of 0.5 % : 18.88 % 
gradients of 0.5 to 1.0 %; 22.72 % gra- 
dients of 1.0 to 2.5 %, and 15 % gra- 
dients above 2.5 %. 

Another feature of the Czechoslovakian 
railway system, which has already been 
mentioned, is its relatively light perma- 
nent way. 

The fuel used by the locomotives is lar- 
gely lignite produced in the Duchcov- 
Most basin having a calorific value of 
4000 to 5000 calories (16000 to 20 000 
British thermal units), in part also Sile- 
sian coal (from Moravska-Qstrava) ra- 
ther fusible having a heat value of about 
5000 calories (20000 British thermal 
units). In addition to these main sour- 
ces of supply of fuel, other kinds of coal 
from many fields of less importance 
throughout the Czechoslovakian Repub- 
lic are used. 

The locomotives designed by the Cze- 
choslovakian State Railways administra- 
tion recall the old types in use on these 


-railways before the war: care was of 


course taken to improve them by using 
new equipment which has given good 
results in locomotive work. The Czecho- 
slovakian administration has endeavour- 
ed to build types of locomotives as simple 
as possible, so as to ensure the cost of 
repair being as low as possible. The new 
types have also kept in mind the advant- 
ages to be obtained by the standardisa- 
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in mm, (in feet and inches) . 


+. 


Diameter of trailing carrying wheels 


Number and diameter of cylinders in 


(2 


mm. (in inches). 


Stroke of pistons in mm, (in inches) 


Date first engine delivered . 


Builders. 


| 


« 


Figs 


tion of the greatest possible number of 
detail parts. 

Compound steam locomotives have been 
given up completely; on the other hand, 
superheating has been introduced gener- 
ally. As superheater, the Schmidt super- 
heater with small diameter tubes has 
been used in preference. The effi- 
ciency of the locomotive has also been 
increased in part by heating the feed 
water by the Metcalfe method, which 
uses the heat as well as the kinetic ener- 
gy of the exhaust steam; in part, by 
means of a series of constructional de- 
tails such as the piston valves having in- 
side admission, narrow rings on the pis- 
tons and piston valves, with special 
gland packing for superheated steem, by 
pump lubrication, not only for the pis- 
tons but also for the axle boxes, and feed 
water purifiers of Czechoslovakian manu- 
facture (Vesely system), ete. 

The leading dimensions of the new 
locomotives built during these last ten 
years by the Czechoslovakian State Rail- 
ways Administration are given in table C 
(figs. 15, 16, 17, 18, 19 and 20). 

All the locomotives, and similarly the 
tenders, are numbered in accordance with 
a simple system. For example, the num- 
ber 365.035 designates a six-wheels coup- 
led locomotive of a maximum speed of 
90 km. (10 & [6+8]), of a maximum 
pressure of 15 (5-+40)(*) kgr. on the 
driving wheels, a locomotive belonging to 
building class 0, and carrying the nu- 
merical number of 35. Similarly, the 
number of the class of tender indicates 
the coal and water capacity. 


4. — Electrification. 


Until quite recently only a few elec- 
trified lines of secondary importance 

(*) To the second figure 3 is added and the result 
multiplied by 40, to the third figure 10 is added. 


eskomorayska-Kolben-Danék Company, al Prague. 


a) 
4 


Fig. 145. — 1 C1 locomotive, class 365.0, of the Czechoslovakian State Railways, built by the 
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existed in Czechoslovakia. In Bohemia 
there were two standard gauge light rail- 
ways; that of Tabor-Bechyné 24 km. (15 
miles) long, dated from 1903, and of Cert- 
lov-Lipno, 23 km. (14 miles) long, from 
1911. In Slovakia, the Tatra Railway 
35 km, (22 miles) long, narrow gauge, 
dating from 1912. All these railways 
used high tension continuous current 
(Tabor-Bechyné 2 700 volts, Certlov- 
Lipno 1200 volts, the Tatra Railway 
1500 volts). 

The first step towards the electrifica- 
tion of the main lines was only made re- 
cently by the electrification of the prin- 
cipal station in Prague, the Wilson sta- 
tion, and the adjoining sections leading 
to the four neighbouring stations in the 
suburbs of Prague. This electrification 
was made necessary, not only for railway 
reasons with a view to reducing the trai- 
fic through the long 1 000-m.(41 094 yards) 
tunnel at the South end of the Wilson sta- 
tion, a tunnel in which the density of 
traffic is due in large part to the move- 
ments of light engines returning to the 
shed beyond the tunnel : the electrifica- 
tion was also demanded by the require- 
ments of the City, especially for hygienic 
and artistic reasons with a view to getting 
rid of the smoke nuisance. 

The electric power is supplied by the 
electric generating stations of the City of 
Prague. These undertakings are linked 
up by a 100000-volt line to the steam 
driven power house at Ervenice : in addi- 
tion, they have a steam power house at 
Praha generating 30000 kw. as a stand- 
by. The station next in importance to 
the Wilson is connected by two 22 000- 
volt lines, in part to the transformer sta- 
tion, and in part to the urban distribu- 
tion system. 


The secondary station possesses a group 
of transformers of 1.000 kw. and a second 


Fig. 16. — 2C1 locomotive, class 387.0 of the Czechoslovakian State Railways, 
; built by the Skoda Company at Plzen. 


Fig. 47. — 1D 4 locomotive, class 423.0, of the Czechoslovakian State Railways, 
built by the Skoda Company at Plzei. 


= - Fig. 18. — 11 locomotive, class 524.1, of the Czechoslovakian State Railways, 
built by the Skoda Company at Plzeit. ‘ey 


Fig. 19. — 41E locomotive, class 534.1, of the Czechoslovakian State Railways, 
built by the Ceskomoravska-Kolben-Danék Company, at Prague. 


Fig. 20. — 1D 2 locomotive, class 446.0, of the Czechoslovakian State Railways, 
built by the Geskomoravska-Kolben-Danék Company, at Prague. 
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of 2 000 kw. of the Westinghouse system, 
made by the Czecho-Moravian Works of 
Kolben-Breitfeld. In addition, in order 
to complete this station, a mereury rec- 
tifier of 4300 kw. capacity has been or- 
dered. The alternating current at 22 000 
volts is transformed to low tension and 
is rectified into continuous current at 
1500 volts which is distributed by over- 
head line along the electrified section 
(fig; 21); 

The construction of the overhead line 
was given to four firms, each having 
a different trolley system, namely, the 
Krizik Company, the Czecho-Moravian- 
Kolben-Breitfeld, Co., the General Elec- 


ed is 100 mm? (0.155 square inch) with 
a minimum strength of 3 650 ker. (8 047 
lb.). Along the track, two trolley lines 
are prescribed, the conductibility of 
which is increased. by a carrying wire 
and by a strengthening wire in copper of 
360 to 400 mm? (0.548 to 0.620 square 
inch) cross section. The height of the 
trolley line is in the stations 6.20 m. 
(20 ft. 4 in.) above the rail and along the 
track 5.70 m. (48 ft. 8 1/2 in.). 

At the end of 1925, orders were placed 
with Czechoslovakian firms who collabor- 
ated with foreign firms having special 
experience in electrification questions, 
for 16 new electric locomotives, 5 for ex- 
press trains, 5 for goods trains, and 6 for 


tric Company (the A. E. G.), and the 


shunting purposes. The principal di- 
Skoda Company. 


mensions of these locomotives are given 


For the trolley, the section standardis- in table D. 
TaBLe D. — Electric locomotives. 
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All except two of the locomotives drive 
each axle independently, four locomoti- 
ves have electro-magnetic control and 
12 electro-pneumatic. 


These locomotives were delivered at 
the end of 1927 and the beginning of 
1928, so that on the 15 May electric 
traction over the two lines to the North 
of the Wilson station at Praha was inau- 
gurated. During the year 1928, the ope- 
ration to the South (figs. 22, 23, 24, 25 
and 26) will also be inaugurated. 

For marshalling purposes, in addition 
to the electric locomotives with overhead 
equipment, the accumulator locomotive 
supplied in 1926 by Breitfeld Danék & 
Co. (mechanical part) and the Kiizik Co. 
(electrical part), and partly in accordance 
with the design of the Swiss firm, 
Messrs. Brown-Boveri is used. The ar- 
rangement of the axles is shewn by the 
convention AA — AA. Its weight is 68 t. 
(66.9 English tons), the power of each 
of the 4 motors is 52 kw., the batteries 
have 238 cells and 440 volts with a capa- 
city on the hourly rate of 392 ampere- 
hours. The maximum speed is 40 km. 
(25 miles) an hour. This locomotive has 
given good results. It is for the parti- 
cular work in question more economical 
than a steam locomotive. During the 
year 1928, a second locomotive of the 
same type was ordered (fig. 27). 

Up to the present no decision has 
been come to as regards the electri- 
fication programme. From experience 
abroad, electric traction shews itself par- 
ticularly advantageous in the case of sub- 
urban lines which, on the outskirts of 
Prague, in comparison with other cities 


of Europe of equal importance, are not 


suitably equipped. For this reason, the 
electrification of some of the suburban 
lines will be taken in hand shortly. 


5, — Rail motor coaches. 


The Administration of the Czechoslo- 
vakian State Railways has under test on 
some of the light railways, rail motor 
coaches using internal combustion mo- 
tors of 100 to 200 H. P. Up to the pres- 
ent 10 vehicles of five different systems 
are in service. From the experience so 
far obtained, the Czechoslovakian State 
Administration is endeavouring to decide 
upon the type of rail motor coach which 
meets in every way the requirements of 
a rationally handled traffic (fig. 28). 
The general introduction of rail motor 
coaches is hindered by the difficult per- 
manent way conditions of many light rail- 
ways, by the rush of passengers at certain 
hours of the day, especially the morning, 
in numbers exceeding the capacity of the 
motor vehicle or of the trailer vehicles 
that may be coupled to it, and, further- 
more, through the need for carrying at 
the same time luggage, parcels and postal 
matter. For this reason, it has been ne- 
cessary to restrict the use of rail motor 
coaches to those cases in which a thor- 
ough investigation into the matter de- 
monstrates the real advantages of this 
method of working: 

Recently a greater number of small rail 
motor coaches known as rail omnibuses 
have been ordered. The advantage of 
these vehicles is a relatively low dead 
weight, and consequently low first, ope- 
rating, and maintenance costs. <A large 
rail motor coach weighing 34 t. (33.5 Eng- 
lish tons) can carry 74 persons seated, 
which corresponds to 460 kgr. (1 014 Ib.) 
dead weight per passenger. A rail motor 
bus weighs 7 t. (6.88 English tons) and 
has 32 seats, or only 243 kgr. (536 Ib.) 
dead weight per passenger. The price of 
a rail motor coach varies between 800 000 
and 1000000 crowns: a rail motor bus 
costs between 150000 to 180000. The 


Fig. 22. — Electric locomotive, class EH 436.0, of the Czechoslovakian State Railways, 
built by the Geskomoravska-Kolben-Danék Company, at Prague. 
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Fig. 24. — Hlectric locomotive, class EH 465 of the Czechoslovakian State Railways, 
built by the Krizik and Breitfeld-Danék Companies. 


Fig. 25, — Electric locomotive, class E 424, built by the Skoda Company at Plzeit. 


Fig. 27. — Accumulator locomotive for shunting. class B 407.0, .of the Czechoslovakian Sta 
built by the Ceskomorayska-Kolben-Danék Company, at Prague. 
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consumption of stores is for the rail mo- 
tor bus only about one-fifth that of the 
rail motor coaches. It is also possible to 
reduce the staff of the rail motor bus to 
the minimum : a driver by himself can if 
need be issue and check the tickets, as is 
done in the case of road motor buses. 

These vehicles ought to be used prima- 
rily to improve without much cost the 
time-table, which on many light railways 
no longer meets the requirements of the 
travelling public. It is permissible to 
hope that, as the result of the increase 
in the number of the stopping trains and 
of their greater speed, the total number 
of passengers will grow. In some cases 
it will be possible to replace by this type 
of vehicle, either completely or in part, 
the actual stopping or mixed trains on 
the light railways, hauled up to the pres- 
ent by steam locomotives; ultimately it 
will be possible to utilise these rail motor 
buses for certain services carrying few 
passengers on the main lines. 

At the end of 1927 three rail motor buses 
were tested and taken over by the Ope- 
rating Department, all three made by Cze- 
choslovakian manufacturers (Tatra at Ko- 
privinice, the Skoda Work at Plzen, the 
Czecho-Moravian- Kolben-Danek Company 
at Prague). The rail buses are standard 
gauge and are fitted with explosion mo- 
tors using dynalcol, the national carbu- 
rant used in Czechoslovakia. In 1928, 
75 rail motor buses were ordered, 5 for 
narrow gauge lines. These rail motor 
buses have recently been handed over to 
the Operating Department (figs. 29 and 
30). In addition, the State Railways 
have started a number of public road om- 
nibus services. 

In the near future experiments will be 
carried out in goods working of tractors 
driven by internal combustion motors. 
These tractors are designed to do shunt- 
_ ing at stations with light traffic. 


In certain cases, investigations are be- 
ing made into the question of motor 
goods services both by rail and road. In 
order to speed up newspaper services, 
motor vans have been used with very 
good results (fig. 31). 


6. Brakes. 


Prior to the war, continuous brakes 
were only fitted on the railways in the 
Czechoslovakian territory to passenger 
stock, whilst the goods trains were hand- 
braked. In Austria the Hardy vacuum 
brake was used; whereas in Hungary the 
Westinghouse compressed air brake was 
fitted, so that after the war two types of 
brakes were in use in Czechoslovakia 
which resulted in a whole series of diffi- 
culties. 

After the International settlement of 
the brake question by the Paris Confer- 
ence of 1923, the Czechoslovakian State 
Railways Administration decided to in- 
troduce generally the air brake. It stan- 
dardised first of all the brake for pas- 
senger trains by adopting the Westing- 
house, at the same time using parts from 
various manufacturers which practical 
experience had shewn to be satisfactory. 
The Westinghouse brake was already in 
use in Slovakia. In the Western part of 
Czechoslovakia this brake was and is be- 
ing introduced in an East to West direc- 


tion. By 1930, the conversion from the 


vacuum brake to the air brake through- 
out the Czechoslovakian State Railways 
system will be completed. 


The question of the continuous brake 
on goods trains was also the object of a 
very thorough investigation. For test 
purposes a matter of 500 wagons have 
been fitted with Kiinze-Knorr brake. This 
brake is in use for coke trains between 
Moravskaé Oostrava and Kladno. In ad- 


dition, the Czechoslovakian lines receive — 
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complete trains in transit from Germany 
braked with the Kiinze-Knorr brake. 
A certain number of goods brake vans 
are fitted with the Westinghouse brake 
and run provisionally in home service on 
the fast goods trains between Southern 
Slovakia and Prague. Recently the Cze- 
choslovakian Railway Administration has 
received from the Yougo-Slav State Rail- 
ways a number of wagons fitted with the 
Bozié brake and from the Swiss Federal 
Railways a number with the Drolsham- 
mer brake. After a series of compara- 
tive tests, data will be available which 
will be of use in making a choice of a 
system of continuous brake for the goods 
trains in Czechosiovakia. During the 
next few years the decision as to the sys- 
tem to be adopted will be made, as will 
be the practical fitting of the continuous 
brake to the goods wagons in Czechoslo- 
vakia. 

7. Other developments in the locomotive running 

department and the workshops. 


Following another set of ideas, pro- 
gress in various directions has been rea- 
lised in the Running Department and in 
the workshops. For example, a dyna- 
mometer car has been ordered and was 
built by the Ringhoffer firm at Praha 
and equipped with measuring instru- 
ments manufactured by the Amsler Co. 
of Schaffhouse (Switzerland) and other 
firms specialising in this class of work. 
The construction of goods wagons has 
been improved on scientific Jines. New 
workshops for repairing wagons have 
been built at Trnava (Slovakia). The 
tool equipment of the locomotive depots 
and workshops has been increased and 
modernised, whilst at the same time 
every endeavour has been made to ob- 
tain a better utilisation of power under 
different forms, amongst others also the 
calorific energy. Much progress has 


been made in the organisation for carry- 
ing out the work which in the principal 
shops has been based on the Taylor meth- 
od, and has resulted in many economies 
énd a notable acceleration in carrying 
out the repairs, as well as an improve- 
ment in the quality of work. 


D — Operating. 


As a result of the chaos of the early 
days in the passenger and goods ser- 
vices, the drawing up of time-tables was 
taken in hand. A considerable number 
of train services, both in the interior of 
the State and with foreign countries, 
were instituted, whilst at the same time 
many through trains were introduced. 
Similarly, in the goods service, the speed 
of the trains was accelerated and through 
trains introduced. These measures made - 
it possible, to a certain extent, to make 
up for the excessively elongated geogra- 
phical configuration of the Czechoslova- 
kian territory. 

The Czechoslovakian railway system, 
as regards its kilometric length is com- 
posed almost to one half of light rail- 
ways. The traffic on these lines was be- 
fore the war directed by a special or- 
ganisation at each station, based on the 
same principle as those of the main lines. 
The Czechoslovakian Railway Adminis- 
tration is taking steps to reduce the cost 
of this traffic, whilst maintaining the sa- 
fety of working. The fundamental idea 
can be defined as follows: on lines with 
simple working conditions, the duty of 
the traffic department employé whilst 
being the man responsible for the traf- 
fic, is quite secondary. His stereotyped 
work is almost the same every day and 
it was, in fact, always carried out by the 
train staff. This state of things gave 
rise to the idea of confiding the super- 
vision of this work to the man who ac- 
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Fig. 29. — Rail motor bus built by the Skoda Company, at Plzey, 


‘ Fig. 31. — Petrol van for carrying newspaper traffic. 
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tually carried it out, which was the more 
easily possible as the general and_ pro- 
fessional railway education of the train 
staff was improved. Consequently, on 
the secondary lines, branching off from 
the main line, an individual employé of 
the operating department at the junction, 
or, if preferred, at some other suitable 
station, was made responsible for the ma- 
nagement of the traffic. This empioyé 
received by telephone from the guards 
of the different trains the necessary in- 
formation relating to the operating, and 
gave them orders in accordance with 
which they carried out the working of 
the trains. The other duties and respon- 
sibilities of the operating department’s 
representative are carried out by the 
guards themselves. 

This reform has been introduced al- 
ready on 3200 km. (1988 miles) of local 
lines and in general has given good re- 
sults. 

On the main lines, the dispatching sys- 
tem is being introduced gradually. In 
1924, the dispatching system was in ope- 
vation on the Praha-Kolin line (63 km. 
== 39 miles). A new head office posi- 


tion — that of the dispatcher — has been. 
created at the principal stations of cer- 


tain lines: this dispatcher is connected 
by telephone continuously with the ope- 
rating staff at the stations and controls 
the traffic from the point of view of 
the needs of the whole of the lines, giv- 
ing information and advice, and orders 
as needed. 

The dispatching system has given good 
results : during the following years it 
was extended and to-day is in use on the 
Prague-Breclav, Bratislava-Parkan, Usti- 
Chomutoy lines. It will shortly be intro- 
duced on the Zabreh-C. Trebova, Breclav- 
Bratislava, and Most-Chomutov lines. 

For reasons of economy, good results 
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have also been obtained by interrupting 
the traffic on days of little traffic, when 
the number of regular trains is limited 
lo the number strictly needed. 

The development of the passenger and 
goods traffic in Czechoslovakia during 
the last ten years is brought out by the 
figures given in table I. 

In the rates section of the Czechoslo- 
vakian State Railways the old Austro- 
Hungarian rates have been utilised. 

The goods rates of the pre-war Aus- 
trian Railways were increased twice dur- 
ing the war, once on the 1 February 1917 
by 30 % (even on coal) and on the 1 Sep- 
tember 1918 by 70 % (coal only 40 %). 
In addition, certain increases in detail 
were made. During the war the passen- 
ger rates were raised on the 1 February 
1917. The after-war conditions made it 
necessary for Czechoslovakia to carry out 
a double majoration of all the goods 
rates, an increase which was established 
on a linear basis. 

The 1 July 1919 all the rates were rais- 
ed 100 %. In 1924 these increased rates 
were again increased 100 %, those ior 
coal 150 %. ° Since that time the goods 
rates have not been raised. 

On the other hand, the passenger rates 
have been raised many times. 

On the 1 July 1919 the third class rate 
was raised 50 %, the 2nd, 66.6 %, and 


the 1st class 100 %. The ratio of the, 


three classes until then 1: 1.5: 2.5 was 
altered to. 1: 4.2/3:: 3.4/3. 

The 1 June 1920 at the same time that 
the passenger rates were increased, uni- 
form regulations were introduced and 
the rates applied to the new territory of 
the State. The rates were arranged so 
that the short distances were charged re- 
latively more than the long. The rates 
for 250 km. (155 miles) were increased 
about 48 % so that the price per kilo- 
metre was fixed at 16 hellers (25.74 hel- 


lers per mile); for a distance of 251 to 
390 km. {156 to 217 miles), the rate fell 
to 12 hellers per kilometre (19 hellers per 
mile) and for a distance exceeding 351 
km. (218 miles), it fell to as little as 
6 hellers per kilometre (9.66 hellers per 
mile), so that the increase in rates for a 
distance of 800 km. (497 miles) amounted 
to about 10 %. The difference in the 
price for the different classes is in the 
proportion of 1:2: 4. A zone rate was 
established for short distances by mak- 
ing small zones of 2 to 3 km. (1.24 to 
1.86 miles); then for distances above 
390 km. (217 miles) zones of a length of 
00 km. (51 miles) were arranged. The 
supplementary rates for the fast trains 
were arranged in four zones: for the 
5rd class for the first zone of 1 to 100 km. 
(0.62 to 62 miles) a supplement of 
8 crowns for express trains; for the fol- 
lowing zone up to 500 km. (310 miles) 
12 crowns; up to 500 km. (310 miles) 
16 crowns, and for over 500 km. (310 
miles) 20 crowns. For the 2nd and ‘st 
classes the supplement for fast trains was 
double and quadruple respectively that 
of the 3rd. 

After the grouping of the private light 
railways with the State Railways a new 
tariff of passenger and parcels rates was 
issued to date from the 1 January 1924. 

The price of first class journeys was 
made three times that of the 3rd; at a 
later date the 1st class rate was reduced 
to 2 1/2 times the 3rd. The rates on 


light railways guaranteed by the State 


are 50 % higher than those on the State 
Railways. 

In accordance with the governmental 
order of the 31 July 1925 as from the 
1 August 1925 a State tax representing a 
further increase of 10 % on the passen- 
ger fares has been introduced. 

As from the 1 August 1926 the fares 
underwent a final increase of 22 to 25 %. 
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At the same time the express parcels rate 
was reduced from four times to twice 
the luggage rate. As from the 1 April 
1927, the cost of 2nd class journeys was 
reduced so that they became 1 1/2 times 
that of the 5rd class rate. This redue- 
tion restored the proportion of the rates 
of the different classes of pre-war days, 
Hamely. 12: 44/2. 21/9: 

Special reductions and facilities have 
been granted to foreigners visiting Cze- 
choslovakia. With this object interna- 
tional tariffs to suit passenger traffic 
were established. Important fare reduc- 
tions weve granted to visitors to watering 
places. Such measures contributed to 
develop the visits of foreigners to Cze- 
choslovakia, and this tendency continues 
to develop. From information compiled 
by the headquarters of the Tourist Offi- 
ces, the number of foreigners visiting 
Czechoslovakia in 1924 was only 142 633 
persons, whereas in 1927 the number had 
grown to 807 059. 

This figure is divided into nearly 38 % 
from Germany, 20 % from Austria, 10 9% 
from Hungary, 8 % from Poland. 5 % 


from the United States, nearly 3 % from 


Rumania and Jugo-Slavia, nearly 2 % 
from England, France and Russia, 1 % 
from Italy and the remainder from oinee 
countries. 


10 = ais 


After the war the old system of pay- 
ments and salaries was continued at first, 
supplemented by allowances for the in- 
creased cost of living, adjusted from time 
to time to the economic conditions at the 
moment. A new system was introduced 
in consequence of the new law on rates 
of pay of the year 1926 by the govern- 
mental decree of the 15 July 1927. 

The fundamental principle is to pay 
the staff in accordance with the impor- 
tance and responsibility of the work done. 
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The employés are divided into groups 
carrying out duties of the same kind : 
then in this group, a fixed number of 
posts corresponding to normal require- 
ments is laid down. To each normal 
post a definite rate of pay is allotted : the 
employé appointed to a more important 
post obtains at the same time the higher 
rate of pay. 

At the present time in the Czechosio- 
vakian State Railways there are 1 276 em- 
ployés in definite posts on the technical 
side : 338 employés in the legal depart- 


ment, and 7729 employés in the operat- 


ing department. 

Taking into account the employés in 
the medical and the lands services, there 
are in all 9402 definite posts. In the 
group of subordinate employés, there are 
17270 definite posts: in the group of 
traffic staff. there are 79 200 with 37 119 
assistants. The total number of em- 
ployés. holding definite posts amounts to 
142991. In addition, temporary staff is 
taken on as required. This system has 
been introduced for a provisional period 
of three years : it will be modified and 
completed in accordance with the experi- 
ence acquired, 

The number of employés grew consid- 
erably immediately after the war, espe- 
cially as a result of the eight hours’ day, 
and also through the urgent need of the 
railways in the Eastern part of the Re- 
public. When the conditions were sta- 


_bilised, no further men could be taken 


on: during the years 1925-1926 their 
number was reduced by about 10 %, in 
consequence of the law for reduction 
No. 286/1924. The changes in the num- 
ber of employés of the Czechoslovakian 


State Railways are shewn in table I. 


F. — Financial results. 


Under the terms of law No. 404/1922 
and of the governmental decree of appli- 
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TABLE 


Mts 


— Growth of the railways operated 


Length of lines built in kilometres (in miles) . 
Length of lines operated in kilometres (in miles) . 


Number of locomotives and rail motors . 
Number of carriages 

Number of seats in the carriages . 
Number of wagons . 


Nominal capacity of the wagons in t. (in English tons). 


Distance 
(in locomotive-miles). 


run by the locomotives in locomotive-kilometres 


Locomotive-kilometres per kilometre of line eas (Loco- 
motive-miles per mile of line operated) Sac 


Work done by the locomotives in gross tonne-kilometres (Boglish 
ton-miles) F é Z 


Normal fuel consumption in t. (in English tons) . . . 


Average normal fuel consumption in kgr. per locomotive-km. 
(in lb. per locomotive-mile) . breil Scr eT cr tee 


Ditto for 4 000 one tonnes-kilometres beh 4 000 Be English 
ton-miles) 


Number of locomotives under Pees as a epeenies of the 


total stock * 


Distance run by wagons in Phaeeh of axle kilometres (in 
thousands of axle-miles), ‘ 


Distance run by wagons in thousands of axle-km. per km. 
operated (in thousands, of axle-miles per mule operated) . 


Passengers carried . . . 


Passengers carried per kilometre (per mile) of line operated 
Average passenger journey in kilometres (in miles) . 


Merchandise carried in t. (in English tons). 


6 346 
287 784 
64 845 


928 129 
(913 470) 


76 917 781 
(47 795 357) 


8 964 
14 9714 129 
(9 155 868) 
3 511 224 
(3 455 767) 


40.9 
(445.4) 


202.8 
(731.4) 


35.0 


1 591 517 
(988 941) 


185 
157 827 932 


14 449 
(23 253) 


36.72 
(22.82) 


43 665 486 


(42 975 828) 


11 692 
(7 265) 
3 560 

6 562 
305 980 
79 394 


4179 134 
(1 160 508) 


100 368 326 
(62 367 113) 


8 716 


20 260 439 
(12 390 642) 


4 414 790 
(4 345 062) 


444 
(145.8) 


205.7 
(744.5) 


34.3 


2 434 080 
(1 512 494) 


244 
~ 245 106 749 


18 890 
(30 400) 


35.34 
(24.96) 


54 050 340 
(53 196 634) 


7 609 
359 288 
98 678 


{ 481 633 
(1 458 232) 


118 520 999 
(73 646 865) 


9 578 


23 858 689 
(14 594 248) 


4 447 554 
(4 377 306) 


36.2 
(128.4) 


181.5 
(654.3) 


32.7 


3 004 704 
(1 865 206) 


243 
242 187 349 


19 783 
(34 837) 
40.04 
(24 88) 

61 550 033 

(60 577 906) 
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12 272 
(7 626) 


12 435 
(7 727) 


3 969 
7 541 
343 193 
100 170 


45414 912 
(1 488 033) 


125 603 414 
(78 047 753) 


10 1444 


23 482 797 
(14 361 334) 


4.477 053 
(4 144 108) 


32.8 
(146.4) 


‘eT 
(640.6) 


30.9 


2 982 387 
(1 853 208) 


240 
247 345 138 
20 119 


(32 378) 


J 
’ 
6-30.53 
(48.97) 
57 600 230 
56 690 486) 
q 


y 


Iv—4 


YEAR. 


1923 


13 051 
(8 110) 


13 260 
(8 240) 


4 461 
8 092 
394 336 
442 950 


4 666 780 
(1 640 455) 


1410 799 757 
(87 490 494) 
$0 635 


25 554 689 
(15 628 437) 


4244 912 
(4 145 389) 


29.3 
(103.9) 


164.4 
(592.6) 


27.6 


3 261 939 
(2 027 159) 


246 
268 791 095 


20 512 
(33 010) 
29.92 

( 18.59) 


15 969 079 
(74 769 245) 


1924 


13 037 
(8 101) 


13 275 
(8 249) 

4 434 

8 222 

404 $25 
113 749 

1 692 604 
(1 665 870) 
153 831 693 
(95 588 340) 
14 613 


30 134 458 
(18 427 444) 


4 619 786 
(4 546 820) 


29.4 
(104.3) 


152.9 
(554 .2) 


24.6 


3 801 812 
(2 362 379) 


287 
296 877 103 


22 646 
(36 445) 


29.73 
(18.47) 


88 693 997 
(87 293 155) 


1925 


13 144 
(8 149) 
13 333 
(8 285) 

4314 
8 495 
418 122 
112 584 


1 679 455 
(1 652 930) 


155 617 288 
(96 697 847) 


11 692 


31 133 677 
(149 040 370) 


4 397 732 
(4 328 274) 


27.6 
(97.9) 


140.9 
(507.9) 


Re) 


3 897 128 
(2 424 607) 


293 
302 773 800 


22 995 
(37 006) 
30.34 
(18.83) 


88 400 246 
(87 004 044) 


1926 


13 119 
(8 152) 


13 343 
(3 291) 


4 295 
8 674 
432 553 
109 691 


1 658 937 
(1 632 736) 


157 533 883 
(97 888 785) 


41 831 


32 189 669 
(19 686 181) 


4 238 674 
(4 171 728) 


26.5 
(94.0) 


131.7 
(474.8) 


eral 


4 047 507 
(2 545 050) 


804 
302 608 384 


22 902 
(36 856) 

30.48 

(18.75) 


87 860 257 
(86 472 583) 


1927 


13 154 
(8 174) 


13 782 
(8 564) 


4 231 
8 117 
433 833 
108 954 


1 652 814 
(1 626 709) 


164 247 388 
(102 060 439) 
12 295 

34 299 743 


4.444 786 
(4 342 106) 


4 286 7419 


(2 663 692) 


321 
292 344 731 


24 885 
(35 220) 


28.56 
oe ae Pu) 


93 947 056 
(92 463 247) 


(20 976 636)_ 


Difference 
between the 
years 1949 | 
and 1927 
in per cent, 


se ee AN 
+ 17.34 


4 23.57 
+ 37.36 
+ 50.75 
+ 68.02 
+ 78.08 


+ 63.64 


+ 414.06 
+ 69.29 


+ 25.65 


— 35.21 


— 30.54 


144.3 
--+4-470.44 
+ 52.13 


+ 85.23 
+541.46 


— 22.22 


+ 145.15 
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TABLE I. 


— Growth of the railways operated 


Merchandise 


carried per kilometre operated in t. (per mile 
operated in Hnglish tons) . F SIR oh 


Average distance hauled per tonne carried, in kilometres 


(per English ton carried, in miles) (*) . 


Total number of staff . 
Number of staff: 


a).par kilometre (per mile) of line operated . 


6) per 100 000 locomotive-kilometres oS 100 000 iocomo- 
tive-miles) . 


c) per 100 000 axle-kilometres (per 100 000 axle-miles). 


(1) Without including temporary staff. 


94.46 
(57.77) 


147 633 


14.58 
(23. 46) 


| 


4 694 
7 435) 


93.93 
(57.44) 
165 041 


(14. 


4976 
(7 881) 


96.06 
(58.75) 


176 697 


14.28 
(22.98) 


149.08 
(239.92) 


5.89 
(9. 48) 


If these be included the maximum number of employés for th 


TaBie II. 


— Financial results of the Czechoslovakian State Railwa 


Operating receipts. 

Expenditure of ordinary working and other outlays . * 

Cost of renewals . 

Pr al -onsratmennciges eos.) s- . yal sa cet «p= 
Deficit or excess from the operating. 

Operating co-efficient. 

Interest on railway capital . 

Net deficit or profit . 

Investments o, SIP at es ees 5 
Difference to be covered either by the Treasury or by borrowing. 


Receipts from the transport taxes ba on Parsenees tickets and 
luggage and tax on the traffic). . ae 


—————————— a $e 


1 214 236 970 

1 283 255 490 

255 074 361 

1 538 329 851 

— 327 092 881 
127.00 


13 972 390 } 


— 341 065 274 
74 946 020 
— 416 044 291 


182 932 497 


3 273 064 450 

3 266 915 070 

980 190 337 

4 247 105 407 

— 974 040 957 
129.76 

9 265 430 

— 983 306 387 

283 887 064 

— 1 2674193 451 


484 898 912 


() 


—1 978 679 94 


5 062 099 4 
5 609 024 8 

{ 083 843 21 

6 692 865 05 
— 1 630 765 8 
132.24 

7 261 5S 

-— 1 638 027 4§ 
340 652 


694 107 9 


The figures for 
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by the State during the years 1919 to 1927. (Continwed.) 


YEAR. Difference 
between the 
years 1919 
and 492 
1922 1923 1924 1925 1926 1927 een 
| l | 
4 645 5 744 6705 6 644 6600 | 7 033 + 78.04 
(7 357) (9 093) (10 620) (10 523) (40 454) | (14. £40) 
112.44 101.66 110.43 114.56 1146.33. | 148.98 + 25.96 
(68.76) (12.17) (67.53) (68.23) (74.44) (72.76) 
174 049 169 907 162 393 146418- | 143513 | 184 187 —. 9.44 
| 
13.77 42.83 12.26 11.00 10.78 10.05 — 31.67 
(22.46) (20.65) (19.73) (17.70) (17.35) (16.47) | 
136.16 120.67 105.57 O5v76, | 91.40 81.70 — 50.34 
(219.12) (194.19) (169.90) (150.89) | (146.64) (134. 48) 
5.73 5.24 4.27 3.76 3.55 3.43 — 56.65 
(9.22) (8.38) (6.87) (6.05) | (5.71) (5.04) 


year 1926 would be 164 234 or 13.23 per kilometre (19.84 per mile) of length operated. 


and the receipts from the transport taxes during the years 1919 to 1928. 


1922 | 1923 | 1924 | 1925 | 1926 | 1927 | 1928 (4) 


4 402 176 350] 4590 887 240 4 408 423 760 | 4 332 728 150 4 352 386 380 4 553 075 670 | 4575 544 320 

5 001 669 870] 4668 592900 | 4010204440 | 3 951 146 040 3 853 547 635 | 3 880 818 250 | 3 933 736 480 

618 259 227 376 004 2414 420 406 461 250 982 542 _ 201 8384 754 137 869 166 138 959 280 

5 619 929 097} 5 044 597 111 4 430 610 604 4 202 128 582 4 055 379 889 | 4 048 687 416. | 4 072 695 760 

—1 217 752 747} — 453 709 904 — 22 186 841 | + 130599 568 | + 297 006 991 | + 534 388 254 | + 502 815 560 
127.66 109.88 100.50 96. 98- Smad 88.26 89.04 

6 622 790 144 719 780 256 166 680 304 227 490 377 080 530 376 947 230 344 624 290 

— 1 224 375 537| — 565 429 681 | — 278 353 524 | — 173 627 922 + 80 073 539 | + 157 441 024 | + 464 194 270 

302 421 168 319 381 974 307 859 605 253 632 826 292 154 827 299 130 024 304 191 270 

— 1526 796 705] — 884 811 655 | — 586 243 126 | — 427 260 748 | — 372 228 366 | — 144 689 000 | — 140 000 000 


610 747 054 599 719 6841 689 548 950 670 454 084 670 908 879 715 5387 894 740 000 000 


sur 1928 are provisional. 


tel OY a > le eet. Shee aed 


| ee 


~~ 
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L 
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cation No. 206/1924, the Czechoslovakian 
State Railways form one of the State Un- 
dertakings. For this reason they have 
their own separate budget, only the bal- 
ance of which appears in the State bud- 
get. The legal requirements quoted above 
imposed two duties upon the Czechoslo- 
vakian State Railways : they should carry 
out their mission of political economy in 
the best possible way as regards the pub- 
lic interest; they should be managed in 
accordance with the principles followed 
by any good business to cover from the 
receipts the costs of operation, and to ob- 
tain as far as possible a net profit for 
the benefit of the State. The account- 
ancy of the Czechoslovakian State Rail- 
ways, originally kept in the simple way 
used on the old Austrian State Railways, 
has since 1925 followed the double entry 
system giving more precise figures more 
quickly. 

Table II sums up the financial results 
of the Czechoslovakian State Railways 
during the last ten years. 

The unfavourable economic situation 
after the war, the precarious position of 
the railway system, as well as various 
other difficulties mentioned at the be- 
ginning af this article, are reflected in 
the unfavourable financial results for 
the period 1919 to 1924. During these 
years the operating costs largely exceeded 
the receipts. It was only after 1925 that 
the co-efficient of working fell below 
100 % : during the last years it has va- 
ried between 88 and 89 %. 

This improvement is due as much to 
reduction of expenses resulting from 
methods of economy and re-organisation, 
as to the increase in receipts which shew, 


especially in 1927 and 1928, a steady ten- 


dency to improve. 
The indebtedness of the railways has 


grown appreciably since the period when 
the Czechoslovakian State Railways Ad- 
ministration took over, on the one hand 
the liabilities of the Austrian .and Hun- 
garian Railways, and on the other the 
liabilities of the private companies which 
were bought out and finally when the 
Administration had to increase its indeb- 
tedness by certain capital borrowings. 


The financial position — although 


greatly improved — does not permit of 
the railway system being as quickly re- 
made as required by the new conditions, 
such as the growth of traffic. The ca- 
pital expenditure made these last years 
in order to complete and improve the 
system has not been excessive, as a mat- 
ter of fact, when the state of the system 
is considered. 

This expendittire is met in part at the 
present time out of the net operating 
earnings, in part by subsidy from the 
State Ministry of Finances, which for 
this object remits to the Railway Admi- 
nistration part of the taxes on the traffic. 

To sum up, the financial situation of 
the Czechoslovakian Railways has defini- 
tely improved during recent years. As 
in the case of most European railways, 
the operating results are sometimes still 
far off the pre-war figures, which is 
moreover also caused by the rapid in- 
crease in other means of transport, espe- 
cially by road motor vehicles. 


Furthermore, the state of the Czecho- 
slavakian system, even in the future, will 


demand heavy expenditure on rebuilding — 


and equipment. These circumstances 
will also oblige the Railway Administra- 


tion of the Czechoslovakian State to con- | 


tinue, in financial matters, to progress 
with prudence on the lines that up to the 
present have given satisfactory results. 
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The transpyrenean railways, © 
By Marcy, GARAU, 


CHIEF ENGINERPR, BRIDGES AND ROADS SERVICE, 
CHIEF ENGINEER FOR NEW WORKS OF THE MIDI RAILWAY COMPANY. 


Figs. 1 to 6, pp. 374 to 383. 


I. — History. 


Prior to the opening on the 18 July 
1928 of the new line between Bedous and 
Jaca, France and Spain were only con- 
nected by railways at the ends of the 
Pyrenean range: by the line along the 
Atlantic coast through the frontier sta- 
tions of Irun and Hendaye, and by the 
line along the Mediterranean coast 
through the frontier stations of Cerbére 
and Port-Bou. 

The first of these lines was opened in 
1864 and the second in 1878. 

Even before these lines were opened to 
traffic, the need for other lines of com- 
munication between France and Spain 
was felt, that is to say of lines crossing 
the Pyrenean range. 

No less than a dozen schemes have been 
prepared since 1865. 

Amongst the lines considered, was that 
from Prades to Puigcerda, under the Col 
de la Perche. 


This latter proposal was set aside from ~ 


the first as not solving the transpyrenean 
problem, and as requiring with the stan- 
dard gauge and gradients of 1 in 30 a 
tunnel 13 km. (8.1 miles) long, under the 
Col de la Perche. As a matter of fact, 
it has turned out to be the first transpy- 
renean railway as a result of the con- 


struction of the line from Villefranche 
to Bourg-Madame, opened in 1941, and 
which has just been extended as far as 
the future international station of La- 
Tour-de-Carol on the Toulouse-Barcelona 


transpyrenean railway, via Ax and Ripoll. 


This line which serves the French Cer- 
dagne district, crosses the Col de la Per- 
che in the open at 41584 m. (5 197 feet) 
above sea level, near Mont-Louis, the line 
between the French and Spanish water 
sheds and ends quite near the frontier 
right at the Spanish town of Puigcerda. 

Until 1881, the investigations were con- 
tinued: on the one hand France, holding 
to the two schemes, Mauléon-Roneal to 
the west, and Saint-Girons to Lérida by 
the Col de Salau to the east : on the other, 
Spain to the Vallée d’Aspe project. 

The first step towards the realisation 
of the transpyrenean lines, was accom- 


-plished by Spain. Without any preli- 


minary agreement with France, the Span- 
ish Government took in hand the con- 
struction of the transpyrenean railway 
by the Vallée d’Aspe, and H. M. Alphon- 
so XII, officially started the undertak- 
ing in October 1882. The Spanish Go- 
vernment desired in fact to reward Ara- 
gon for its fidelity during the carlist war. 
Spain ran the risk of course, owing to 


there being no agreement with France, 
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(4) Translated from the French. 
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Translation of legend of fig. 1 (map on opposite page) : 


Railways in operation in 1927. 


GENERAL RAILWAY MAP. 


Explanation - 


Main lines in use of, which could be used especially for 


Franco-Spanish traffic 


Lines in the Pyrenean Country 


Light railways in the Pyrenees — — — — — — — 


of building a railway which would end 
in a cul-de-sac. 

As for the Toulouse to Lérida line, 
Spain stated it could only agree to it, pro- 
vided it ran by the Val d’Aran, whereas 
France wanted it to run by the Vallée du 
Salat, and Saint-Girons. 

On the 13 February 1885, a diplomatic 
agreement was concluded on the subject 
of the two lines selected, that of the Val- 
lée d’Aspe, under the Col du Somport, 


that of the Vallée du Salat, via Saint-Gi- . 


rons, and the Port de Salau. These two 
lines were to be built in ten years. 
These agreements were never ratified, 
however. 

In 1905, a quite unexpected event oc- 
curred, which brought the solution nearer 
realisation. ; 

On the 7 March 1903 by a letter from 
Mr. Cambon, the French Ambassador at 
Madrid, to the Spanish Minister for 
foreign affairs, the French Government 
took the initiative in proposing to the 
Spanish Government the « provisional 
substitution » of the line from Ax-les- 
Thermes to Ripoll, being a « line in anti- 
cipation », prior to the construction of 
that from Saint-Girons to Lérida. 

In this way, a third and new transpy- 
renean railway made its appearance. 

On the 18 August 1904, an agreement 
was signed by the Spanish Ambassador at 
Paris, and Mr. Delcassé then French Mi- 
nister for foreign affairs, fixing a period 
of 10 years from the ratification of the 


agreement for the construction of the 
line from Ax to Ripoll. As for the Saint- 
Girons to Lérida line, the period of 
10 years was to run from the date the 
Spanish Government announced the com- 
pletion of the line from Lérida to Sort. 
An additional protocol fixed at 10 years 
the time for completing this last line. 

On the 27 January 1907, the two Go- 
vernments exchanged the ratifications of 
the agreement and of the additional pro- 
tocol. 

On the 2 August 1907, a law declared 
the construction of the line to be of 
public utility and conceded definitely, to 
the Midi Company, the line from Ax-les- 
Thermes to the frontier, and that from 
Bedous to the frontier and conceded, sub- 
ject to it being declared of public utility, 
the line from Oust to the frontier. 

On the 18 July 1928, the Transpyre- 
nean Railway from Bedoux to Jaca was 
opened in state by H. M. Alphonso XIII, 
and the President of the French Re- 
public. 

In order to complete this brief histor- 
ical review of the transpyrenean railway 
question, a word should be said about 
the recent investigation into locations of 
lines with a view to improving commu- 
nication between Paris and Madrid. 
A very important point dominates the 
question, as will be seen by a glance at 
the map: the straight line from Paris 
to Madrid, does not cross the Pyrenees, 
but passes by Hendaye. If the French 
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Translation of legend of figure 
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(map on two preceding pages} : 


TRANSPYRENEAN RAILWAYS 
and the FRENCH and SPANISH SYS1EMS in 1927, 


Explanation : 
Lignes exploitées = Lines in use. — Lignes en construction = Lines under construction. — Double voie = 
Double track. -— Voie unique = Single track. — Normale = Standard gauge. — Etroite = Narrow gauge. 


— Lignes décidées en Espagne et lignes concédées en France = Lines sanctioned in Spain, and lines con- 
ceded in France. — Lignes traversant les Pyrénées, discutées aux conférences diplomatiques et non décidées 
= Lines crossing the Pyrenees, discussed at diplomatic conferences but not sanctioned. — Embranchements 


section Paris-Hendaye is only a little off 
the straight line, this is not the case with 
the Spanish section, [run-Madrid. 

The improvement of the service be- 
tween Paris and Madrid is therefore a 
problem which can be said to be exclu- 
sively Spanish. 

We may add that a Royal Decree of the 
17 July 1928 decided to alter the gauge 
of the line from Puigcerda to Barcelona 
to the standard European gauge, so that 
stock can run through to Barcelona via 
Toulouse and Ax. 


Il. — Brief description 
of the transpyrenean railways. 


a) Transpyrenean railway from Bedous to Jaca 
under the Col du Somport. 


This transpyrenean railway, which was 
opened in July 1928, gives communica- 
tion between Pau and Saragossa by the 
Aspe Valley and that of Aragon. 


It is an extension of the present Pau 


to Bedous line; the Pau-Oloron section 
was opened in 1882 and the Oloron- Be- 
dous section in 1914. The last section 
from Bedous to the frontier was opened 
in July 1928. 

The Bedous to the frontier section is 
28 km. (17.4 miles) long. It climbs up 
the Gave d’Aspe from the Bedous station 
at 400 m. (1342 feet) above sea level to 
the Somport tunnel, at 1241 m. (3973 
feet) and then falls to the international 
station of Canfranc at 1194 m. (3917 


Pyrénées = Branches or extensions of these lines crossing the Pyrenees. 


feet) in Spanish territory in the Aragon 
Valley. 

The gradients are as severe as 35 mm. 
per metre (1 in 28 1/2) between Bedous 
and Etsaut. Beyond this latter station 
the line is largely on a gradient of 45 mm. 
per metre (1 in 23 1/2). 

The minimum radius of the curves is 
200 m. (10 chains). 

The Gave d’Aspe is crossed by two steel 
bridges of 37.5 m. (125 feet) and 50 m. 
(164 feet) span and by three viaducts : 
one of five arches of 8 m. (26 ft. 3 in.) 
and a steel span of 60 m. (196 ft. 10 in.) ; 
the second of six arches of 8 m. (26 ft. 
3 in.) span and a steel span of 60 m. 
(196 ft. 10 in.) and the third of one arch 
of 41.5 m. (136 ft. 2 in.) and two arches 
of 12 m. (39 ft. 4 in.) and 8 m. (26 ft. 
3 EDaha : 

There are fourteen tunnels between 
Bedous and the frontier. The longest 
are : the Portalet of 940 m, (1 028 yards) 
the spiral tunnel of 1750 m.(4 944 yards) 
and the summit tunnel, that of the Som- 
port of a total length of 7875 m. (8 612 
yards) of which 3 160 m. are in France, 
and 4715 m. in Spain. 


b) Transpyrenean railway from A a-les- Thermes 
to Ripoll through the Col de Puymorens. 


This transpyrenean railway provides 
the direct through line between Toulouse 
and Barcelona, by giving communication 
between the Ariége basin and that of the 


Carol, a tributary of the Ségre, itself a tri- 
butary of the Ebro. It is a continuation 
of the Toulouse line to Ax-les-Thermes 
of which the Toulouse-Foix section was 
opened in 1861, the Foix-Tarascon sec- 
tion in 1877, and the Tarascon-Ax section 
in 1888. The last section from Ax to the 
frontier will be opened in 1929. 


The line from Ax-les-Thermes to the 
frontier is 42 km. (26 miles) long. It 
leaves Ax at 700 m. (2297 feet) above 
sea level and quickly rises through the 
Haute-Ariége Valley up to l’Hospitalet 
where it runs into the Puymorens tunnel 
at a level of 1.580 m: (5 184 feet). Owing 
to the line the frontier follows, the pass- 


Fig. 3. — Bedous to Jaca line, — French end of the Somport tunnel. 


e 


age through the Pyrenean Chain under 
the Col de Puymorens is entirely in 
French territory; from this point, the 
line descends along the Carol Valley to 
the French international station of La- 
Tour-Carol at 1230 m. (4035 feet) level. 
The gradients of the line are for the 
greater part of the distance, 40 mm. per 
metre (4 in 25 ). The minimum radius 
of the curves is 200 m. (10 chains). 
There is a large number of bridges and 
viaducts, all masonry except for a steel 


bridge of 18 m. (59 feet) span over the 


Nabre and some short span steel bridges 
crossing thé Oriége, the Nabre, the Ariége 
and the Carol rivers. There are eleven 
tunnels on the line all on the Ariége 
side, the longest being the spiral tunnel, 
1750 m. (1914 yards) the Barthe-Es- 
pesse, 1220 m. (1334 yards) and lastly 
the Puymorens 5 355 m. (5 856 yards) on 
a gradient of 34 mm. per metre (1 in 30) 
on the Ariége side, and on a down gra- 
dient of 30 mm. (1in 38 1/3) on the Carol 
side. 

At La-Tour-de-Carol, the French inter- 
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national station is the junction with the 
narrow gauge electric railway from Ville- 
franche-Vernet-les-Bains to La-Tour-de- 
Carol. 

After passing the international station 
at La-Tour-de-Carol, the transpyrenean 
railway crosses the frontier and arrives 
at the Spanish international — station, 
Puigcerda. 

After leaving this station, the line 
crosses the Ségre, climbs up the valley, 
passes under the Coi de Tosas at 1494 m. 
(4 902 feet) level, runs down the Ter Val- 
ley which it follows and then rises again 
to 600 m. (1969 feet) and then descends 
to Barcelona. 

At the present time the Spanish Go- 
vernment has not found anyone willing 
to operate the line and is operating it 
with a reduced service by steam between 
La-Tour-de-Carol and Ripoll. The Royal 
Decree of the 17 July 1928, has, however, 
laid it down that the operation of the line 
shall be leased to the Northern Company 
which holds the concession of the Barce- 
lona-Ripoll line. 


c) Transpyrenean railway from Saint-Girons 
to Lérida by the Port de Salau. 


The section from Saint-Girons to Oust, 
17 km. (10.6 miles) long is in course of 
construction. There are still 23 km. 
(14.3 miles) between Oust to the frontier, 
to build. On the Spanish side the line 
is being operated between Lérida and 
Barcelona a length of 25 km. (15.5 miles) 
and is under construction between Bala- 
guer and Tremp, a length of 50 km. 
(31 miles). There remains to be built 
in Spain 40 km. (24.9 miles) from Tremp 
to Sort, plus 43 km. (26.7 miles) from 
Sort to the frontier or 83 km.(51.6 miles) 
in all. tS a 


Ill. — Expected results 
from the transpyrenean railways. 


The opening of the two lines via Be- 
dous and via Ax will very materially 
shorten distances. Paris will be brought 
nearer ;: to Madrid, by 27 km. on 
1460 km. (16.8 miles on 907 miles); to 
Cartagena by 172 km. on 1954 km. (107 
miles on 1212 miles); to Saragossa by 
65 km. on 1158 km. (40.4 miles on 720 
miles) and to Barcelona by 107 km. on 
1080 km. (66.4 miles on 671 miles). 

The distances from Bordeaux will be 
reduced by 27 km. on 876 km. (16.8 miles 
on 044 miles) to Madrid; by 172 km. on 
1366 km. (107 miles on 849 miles) to 
Cartagena; by 65 km. on 573 km. (40.4 
miles on 356 miles) to Saragossa; and by 
107 km. on 682 km. (66.4 miles on 424 
miles) to Barcelona. 

The reduction in distance from Pau 
will be: 140 km. on 783 km. (87 miles on 
487 miles) to Madrid; 306 km. on 4 294 
km. (190 miles on 804 miles) to Carta- 
gena; 179 km. on 481 km. (111 miles on 
299 miles) to Saragossa and by 408 km. 
on 848 km. (254 miles on 527 miles) to 
Barcelona. Toulouse will be brought 
nearer to Madrid by 140 km. on 983 km. 
(87 miles on 611 miles); Cartagena by 
107 km. on 1059 km. (66 miles on 658 
miles) ; Saragossa by 178 km. on 680 km. 
(141 miles on 423 miles); Barcelona by 
107 km. on 426 km. (66 miles on 265 
miles). 

- Without leaving France the distance 
by railway between Toulouse and the 
Cerdagne via Ax will only be 2/3rds of 
the present distance via Perpignan. The — 
saving in time will, of course, not be in 
proportion to the saving in length. The 
speeds on the transpyrenean lines with 
their curves of 200 m. (10 chains) radius 
and gradients of 40 and 43 mm. per metre 
(1 in 25 and 23 1/3) and the fact that 
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they are single tracked, can not be as 
high as on the coast lines even though 
they are operated electrically. 

These lines will be of the greatest in- 
terest from the tourist traffic point of 
view. 

From the financial point of view, the 
reduction in the distances will certainly 
develop the present traffic and exchange 
between the two countries. Moreover the 
exchange by land between France and 
Spain is only 1/3 of the total trade by 
land and sea. It is therefore reasonable 
to think that making available other 
means of communication by land, both 
more numerous and more convenient, 
can not fail to restore to the land route 
a part of the present enormous advant- 
age held by the sea route. 

It should not be lost to view that the 


industry and commerce of Spain is de- 
veloping more and more, from a pre-war 
beginning, followed up and accelerated 
during and after the war. Such a rise 
cannot but result in a steadily increasing 
growth in the traffic in transit by the 
Franco-Spanish railways. 

An undoubtedly important factor in 
the improvement of the rail communica- 
tions will be the alteration to the stan- 
dard European gauge of the line to Bar- 
celona by Ax and Ripoll in accordance 
with the Royal Decree of the 17 July 1928 
which ordered the alteration of the gauge 
between Barcelona and Puigcerda. In 
accordance therewith, passengers will ar- 
rive at the underground station to be 
built under the Plaza di Catalonia and 
the free port of Barcelona will be served 
by standard gauge lines. 
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Reinforced concrete sleepers, 


Vagneux system. 


Figs. 1 to 21, pp. 386 to 406. 


(La Technique des Travaux.) 


The problem of the reinforced con- 
crete sleeper, has been considered as 
practically speaking insoluble for a long 
time. 

At the International Railway Congress 
(Rome 1922) at which it was discussed, 
Mr. Grierson, the special reporter (sec- 
tion I —- Ways and Works — Ques- 
tion IV) was, in fact, obliged to de- 
clare (4): 


« Many railway companies, in almost 
« all countries have tested reinforced 
« concrete sleepers, but no one could say 
« the experiments had been satisfactory. 
« The reporters criticise the consider- 
« able weight of these sleepers, their 
« cost, the difficulty of handling them, 
« their small resistance to shock, and 
« finally, the difficulty of finding a sa- 
« tisfactory rail fastening. » 


However, the late Mr. Cartlidge, spe- 
cial reporter for America (2) whilst 
agreeing that the trials had not been sa- 
tisfactory, whether from a technical, or 
a commercial point of view, expressed 
the opinion that it was possible to make 
‘sleepers of sufficient strength, and that 
they ought to give a better track than 
that obtained with wooden sleepers. 


(!) See Bulletin of the Railway Congress, April 


1922, p. 643. 
(2) See Bulletin of the Railway Congress, July 


4921, p. 761. 


IvV—-5 


Mr. Desprets, Engineer, Belgian State 
Railways, published in the Bulletin of 
the International Railway Congress As- 
sociation for July 1922, an article on 
the recent types of reinforced concrete 
sleeper, which ended in the following 
conclusion : 


« It would appear that from the tech- 
« nical point of view, the reinforced 
« concrete sleeper, when well designed. 
« can give as good results as the ordin- 
« ary wood sleeper. ~ 

« It is probable, furthermore, that the 
« type of sleeper likely to have the 
« greatest future, will be developed from 
« the Vagneux sleeper with steel tie bar. 

« In addition to the effective tamping 
« possible with this design of sleeper, 
« this sleeper is not liable to breakage 
« under the reaction of the ballast as 
« were older rectangular shaped sleep- 
« ers. The steel cross tie being able to 
« undergo considerable deformation 
« without breaking, would provide com- 
« plete safety in this respect. » 


Messrs. Cartlidge and Desprets have 
appreciated the subject correctly. The 
reinforced concrete sleeper, as imagined 
and developed by Mr. Vagneux, Chief 
Engineer of the Paris, Lyons and Medi- 
terranean Railway Company, emerged 
successfully, and that several years ago, 
from the experimental period, and in 
France, and in several other couniries, 
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has been widely used on many railway 
systems, both standard and narrow 
gauge. 

As this reinforced concrete sleeper 
has been able to stand up in lines carry- 
ing the fastest traffic (Paris to Lyons, 
Paris to Nimes, Paris to Strasbourg, Pa- 
ris to Brussels, and Paris to Calais lines) 
and as it is the most widely used at the 
present time, we have felt it fitting to 
devote a special article to it. 


Standard gauge. 


We will begin with the standard gauge 
line sleeper, which consists for impor- 
tant main lines of the ordinary sleepers 
and joint frames and in the case of sec- 
ondary main lines and station sidings, 
of sleepers and joint frames and block 
or pot sleepers. 


Sleepers. — The Vagneux sleeper has 
the original feature of being a composite 
sleeper (steel and reinforced concrete) 
of a semi-rigid type. 

The central part is a rolled steel gir- 
der, simply embedded in two end blocks 
which are of reinforced concrete of 
about 70 cm. (27 1/2 in.) in length by 25 
to 35 cm. -(9 7/8 to 13 3/4 inches) in 
width. 

This sleeper, therefore, cannot be pack- 
ed along its middle part. 

The tie is of sufficiently rigid section 
to maintain the gauge of the line, and the 
correct inclination of the rails, and at 
the same time, of sufficient elasticity to 
absorb without danger to the concrete, 
the torsion, or bending stresses caused 
by unequal tamping under the two 
blocks or by the settling of one block 
in relation to the other. 

In order to appreciate how decisive a 
factor this elastic cross tieing can/ be, it 
should be sufficient to remark that sleep- 
ers entirely made of reinforced concrete, 
have not stood up in standard lines un- 
der average loading, except as the result 
of the precaution found necessary, of 
digging out and maintaining a trench in 


the ballast under the middle of the 
sleeper. 

It is principally because this precau- 
tion had not been taken, that the test on 
a very wide scale made in Italy between 
1910 and 1912, with more than 300 000 
sleepers, was such a failure. But the 
fact of having a trench along the centre, 
with its many drawbacks and the con- 
stant care needed in maintenance, be- 
comes useless as regards the reduction of 
the bending moment when, for any rea- 
son whatever (settling of the subsoil, 
partial loosening of the ballast) one of 
the blocks of the sleeper settles appre- 
ciably in relation to the other. This 
bending moment — so far as one can 
determine graphically, or by calculation 
— may then exceed all reasonable va- 
lues. 

This is the reason why certain inven- 
tors have thought the depth of the cen- 
tral part of reinforced concrete een 
ers ought to be increased. 

In this order of ideas, may be cited he 
Borini sleeper, in which the central por- 
tion is fish-bellied and sunk in the bal- 
last : Mr. Borini. however, has been ca- 
reful to declare (Bulletin of the Railway 
Congress, January 1927): 

« We do not pretend to have solved, 
« with this improvement in the shape of 
« the rigid sleeper, the difficult problem 
« in question; we have solely the convic- 
« tion of having made progress towards 
« it. » 

It was therefore necessary, for com- 
plete success, to abandon the rigid type 
of sleeper, and to introduce, as Mr. Va- 
gneux did, a sufficiently elastic member 
into the design of the sleeper. 

The reader will have realised, that the 
composite sleeper, having the same 
bending moment where embedded in the 
concrete (that is to say under the rails), 
is very much lighter than a sleeper enti- 
rely made of reinforced concrete. The 
Vagneux sleeper, with, it is true, the end 
blocks having been given the forms ap- 
proaching as closely as possible, as the 
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drawings show, those of solids of equal 
strength, only weighs, in fact, 150 to 
175 kgr. (330 to 387 lb.) according to the 
pattern : 150 kgr. (330 Ib.) for chaired 
track, and 175 kgr. (387 Ib.) for Vignole 
rails (large pattern) whereas the rectan- 
gular sleepers at present in use on the 
various French systems (with central 
trench in the ballast) weigh generally 
about 270 kgr. (595 Ib.). 

These latter sleepers, therefore, use 
more material (sand, gravel, and ce- 
ment), and even more steel than the Va- 
gneux sleeper, even when the cross tie 
bar is taken into account. They are 
therefore necessarily more expensive. 
In addition, they are more difficult to 
handle, and require special equipment, 
whereas the Vagneux sleeper is carried 
very easily by means of rail tongs, by 
which the cross tie bar is gripped. 

The encastrement of the cross tie bar 
in the blocks of the Vagneux sleeper, is 
obtained, as we said, by the simple adhe- 
sion of the steel and of the concrete. 
The laboratory of the « Ecole des Ponts 
et Chaussées de France », having carried 
out, the 22 April 1926, a test by pulling 
out the tie bar, recorded a resistance of 
12 380 kgr. (27292 lb.). This is evi- 
dently greater than that needed. 

The only objection that can be raised 
against the use of the cross tie bar, is the 
liability to rust. The same question of 
course can be raised in the case of the 
metal sleeper. As a rule, the bar can be 
sufficiently well protected by a coat of 
black metallic varnish. It is also pos- 
sible, and use has confirmed the utility 
of the method, to coat the sides of the 
tie bar with concrete, so that it is only 
necessary to paint the top and bottom 


of the flanges, to get almost perfect pro- ° 


tection. It is obviously possible to use 
tie bars of the so called rustless steel, 
following the American method. 


Joint frames 


The Vagneux sleeper equipment in- 
cludes the use, under the joints, of a spe- 


cial bearing or joint frame, the substitu- 
tion of which for two sleepers, has as 
its principal objective, the improvement 
of the riding of the stock, and the rein- 
forcement of the weak points of the 
track, to an appreciable extent. 


The joint frame consists of two rein- 
forced concrete blocks, connected to- 
gether by two I girder bars, but whereas 
the two sleeper blocks have their larger 
dimension at right angles to the track, 
the ends of the frame or longitudinal 
sleepers have their larger dimension (72 
to 80 cm. = 28 3/8 to 31 1/2 inches) pa- 
rallel to the rails, their width being 
42, cm. (16 1/2 inches). 

The surface area of these blocks is 
therefore nearly double that of an ordin- 
ary sleeper block. 

The joints overhang to a small extent 
beyond two packing pieces of hard 
wood, or between two chairs, carried on 
ties, in carefully selected positions, with 
regard to the joint. 

The packing pieces are sufficiently 
close together for the frame not to tilt, 
when a wheel passes from a trailing on 
to a leading rail, when passing over the 
joint. . 

The utility of this special support will 
be appreciated, when it is noted that 
whereas the rail in the solid bar works 
as a continuous girder, which distributes 
the vertical loads, and the transverse 
stresses acting on the track, over a cer- 
tain number of sleepers, each of which 
only supports a fraction of these loads 
and transverse stresses, it is not at all 
the case near the joints. The fish plated 
joint ought in principle, to make good 
the break in é¢ontinuity of the rails, but 
as it can only play this part very imper- 
fectly, because it has to be capable of 
being undone readily, the joint sleepers 
are driven into the ballast more than the 
others, under the weight of the wheels, 
so that there results frequently a perma- 
nent deformation of the track, which 
appears at each joint as a settlement of 
the.ballast in the form of a channel. 
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Fig. 4. — Ordinary sleeper, large pattern. 
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Fig. 6. — Pot sleepers. 


Explanation of French terms : Wlévation 0. D. = Elevation C. D. — Surface du tasseau : 0 m21920 = Area of the block 
0.1920 m2 (2.07 square feet). — Cube de béton ; 26 dm8 = Volume of concrete ; 26 cubic decimetres (0.918 cubic foot), — Poids 
du tasseau : 64 kgr. = Weight of the block ; 64 kgr. (141 lb... é 
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The joint sleepers, moreover, are dri- 
ven in turn into the ballast. 

The difference between their vertical 
movements is the principal cause of the 
wear of the fish plates, and of the mo- 
vement of the joint as a whole: it pro- 
duces the shocks felt and heard, when 
running over the joints. 

The tread of the wheel of a vehicle 
on a track laid on sleepers all identical, 
therefore does not roll over a continuous 
line reproducing the theoretical linear 
profile of the track. 

It is a reproduction of the profile of 
the track, when at rest, with its pos- 
sible permanent deformations to which 
must be added, the vertical depression 
of each point of the rail under the mov- 
ing wheel : this running surface is there- 
fore irregular, downwards with a_ sud- 
den rise at each joint. 


Mr. Vagneux invented the joint frames 
in order to suppress these irregularities 
of the running surface, irregularities 
which increase the tractive effort re- 
quired, and which prejudice the conser- 
vation in a good state of repair of both 
the rolling stock and the permanent 
way. 

Practical experience, has confirmed 
these theoretical conclusions. The rid- 
ing is extremely smooth on lines laid 
with Vagneux joint frames : passengers 
have commented upon the fact. The 
graphs taken with the Hallade recorder, 
have demonstrated the correctness of 
these observations. 


It is obvious that it should be possible 
to use in conjunction with joint frames 
securing to the same sleepers the ends 
of the rails, thinner fish plates than the 
usual pattern, especially if they are 
fitted with devices such as the Brandt 
plate to ensure the bolts remaining tigh- 
ter, or with shorter fish plates, with two 
bolts only, such as the Coullié chevron 
fish plate. 

Up to the present, the standard fish 
plates of the railways have been used. 


Several designs of joint frames spe- 


cially adapted to the standard French 
irack (46 kgr. = 94.2 lb. per yard rails) 
are reproduced. 

This track is laid by certain railways, 
with angle fish plates, forming an anti- 
creep device, and by others with flat 
fish plates. 

There are some joints in tracks laid 
with long rails, at which joint frames 
ought not be fitted : such as when the 
joints of the two sets of rails are out of 
square too much (over 4 cm. = 1 9/16 
inches). Such joints are found on cur- 
ves as a result of having to use short 
rails on the inner side. 

When the amount the ends of the rails 
are out of square is too great, the fasten- 
ings do not fall into place properly as 
compared with fish plated rails, using 
angle fish plates; with ordinary fish 
plates the joint frames are too much in 
front of the fish plate bolts, and the 
coach screw spanner can only be got 
into position with difficulty, if at all. 
At such unusual points, two ordinary 
sleepers are used. 

The general use of the joint frame un- 
der the joints, moreover, is not absolutely 
essential. When particular reasons lead 
to the use of joint sleepers, it is advis- 
able to give them such a shape that one 
can if possible, place them side by side, 
as is actually done with the wood sleep- 
ers. 


Blocks. — The cross stays between the 
end blocks of the sleepers, have as object, 
the maintenance of the gauge and of the 
inclination of the rails, in spite of the 
transverse stresses, to which they are 
subjected. These stresses vary consider- — 
ably with the speed of the trains, and 
especially with the layout of the line : 
they become of especial importance on 
sharp curves, on which the vehicles in- 
scribe themselves with difficulty. 

As the cross tying of all the sleepers 
is adequate on curves of small radius, 
run over at fairly high speeds, it is more 
than is needed on straight sections run 
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over at average speeds, or on curves of 
large radius, at reduced speed. 

It would be possible, consequently, 
with a view to economy, to replace a 
certain number of sleepers by pairs of 
blocks, or pots, without connecting them 
together, and this still more readily, if 
the joints were laid on joint frames at 
the same time. 

The saving effected by the judicious 
use of pot sleepers, is considerable, from 
the fact that a sleeper costs almost dou- 
ble the price of a pair of pot sleepers. 

A certain number of station lines, or 
private sidings, have been laid with 
sleepers and pot sleepers, in the propor- 
tion of one pair of pot sleepers per 
sleeper. In the main lines, it is advis- 
able to limit the use of pot sleepers, to 
straight lengths, over which the speed 
does not exceed 60 to 70 km. (37 to 43 
miles) per hour, and to curves taken at 
reduced speed of a radius exceeding 
300 m. (15 chains) using a pair of pot 
sleepers for every two sleepers. 


Rail fastenings. 


The fastening forms a vital point of 
every reinforced concrete sleeper. It is, 
of course, quite easy to devise an arran- 
gement having sufficient mechanical 
strength, but it is much more difficult to 
insure they will not slacken off, when 
in service in the track. The following 
condition is however essential : the rein- 
forced concrete sleeper must become, as 
it were, a very part of the rail. 

If the rail can « hammer » on the 
sleepers, the bearing surface will be sub- 
jected to shocks, the effect of which can 
only be diminished by interposing, be- 
tween the rail and the sleeper, a fairly 
strong plate, which will, however, wear 
quite quickly and its subsequent fre- 
quent renewal, will form a costly charge. 
The loosening of the fastenings, will also 
result necessarily in the sleeper hammer- 
ing on the ballast, through which the 
under side of the sleeper would soon be- 
come damaged. - 
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Hig. 7. — Detail of fastening using a special coach screw. 


Explanation of French terms : Acier trempé = Tempered steel. — 
Garniture métallique en acier de 4 2 mm.= Steel fitting, 4 2mm. 
(5/32 5/64 inch’. — Mastic bitumineux spécial = Special bitumin- 
ous mastic. 
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In the Vagneux sleepers,.the problem 
of the fastening has been solved, in two 
different ways, depending upon whether 
one is dealing with an ordinary line, or 
a line through the rails of which very 
weak electric currents have to circulate, 
in which case, it is necessary to use 
sleepers, the blocks of which can be in- 
sulated electrically, one from the other. 

The second case, is that of lines with 
the automatic block, or section having 
« track circuits », preceeding certain 
electric signals. 


Ordinary fastenings. —- The fastening 
which can be removed is anchored in 
the concrete, by means of a coach screw, 
which screws into a screwed hole cast 
in the concrete casting by using a 
threaded plug, the thread of which has 


been carefully calibrated. This plug, 
prior to molding, is fitted into a heli- 
coidal half round steel wire thread on 
the Thiollier system, which remains em- 
bedded in the concrete when the plug 
is withdrawn, so as to form part of the 
screwed hole, level with the cylindrical 
wall. 

The screwed hole, forms therefore a 
composite concrete and steel nut, the 
steel only acting to strengthen the con- 
crete and distribute through the mass of 
it beyond the threads in the concrete the 
stresses due to pulling out, etc. It has 
been found by means of the « Collet ex- 
trahometre », that the resistance to pul- 
ling out of a fastening of this type, is 
always greater than 5 tons, and often 
even than 8, or 10. 


If the coach screw is screwed in dry, 
it will end by slackening back, except 
perhaps when the play in the casting is 
very small, as the pitch of the thread is 
relatively small and the upper part of the 
thread is nearly horizontal (as in’ the 
case of the coach screws used on the 
Italian State Railways). As a general 
rule, the play left between the standard 
coach screw and the threaded hole is 


Fig. 8. — Coating coach screws with mastic. ¥ — 


about 1 mm. (3/64 in.) which makes it 
possible to screw in without difficulty 
all coach screws of ordinary standards 
of manufacture, checked with the usual 
tolerances. 

In order to prevent the slackening 
back of the coach screws, the following 
practice has been followed : 

The line having been laid with the 
screws-screwed into position dry, as a 
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final operation the treating of the coach 
screws with bitumen is carried out, 
This consists in dipping the screwed 
end into a bath in which has been melted 
until it is as liquid as water, a special 
bituminous mastic (mixture of natural 
bitumen and hydrocarbons recovered 
from tar according to a formula which 
is a manufacturing secret). 

The liquid product fills all spaces left 
between the coach screw and _ the 
threaded hole, and when cold again, be- 
comes and remains elastic indefinitely. 
This mastic is sufficiently adhesive to 
prevent the coach screws from slacken- 
ing back. Thanks to this method, ordin- 
ary coach screws can with perfect safety 
be used with the Vagneux sleeper, obvi- 
ously a great convenience. 

In practice, it is desirable that the 
coach screw used should have the short- 
est possible tapered collar as the screw 
only really begins to grip the concrete 
at the beginning of the threaded cylin- 
drical part. For this reason in France, 
where the standard: coach screw for 
wood sleepers has a long tapered collar, 
a special coach screw having the same 
thread, but with the screwed part longer, 
is used for concrete work. 

It really means getting out a design 
for each type of track. From the prac- 
tical point of view, the important thing 
is to see that the head is alike in both 
cases, so that the same tools may be 
used. 

It is essential that the coach screw 
should be dipped in the mastic, and this 
is all that is needed to prevent the screw 
from unscrewing. 

A slight play is left between the edge 
of the rail and the neck of the coach 
screw, as a result of which, it is possible, 
by using differently drilled sleepers, to 
change from one to another gauge dif- 
fering by 5 mm. (3/16 inch). The junc- 
tion of the two gauges is done in a rail 
length. 

When a coach screw slacks back, a 
rare thing to happen, the cause is nearly 


forming a_ bolt. 


always due to it having been badly coat- 
ed with mastic. If during maintenance, 
loose coach screws are noticed, all that 
has to be done, is to redip them in the 
mastic, 

A second type of fastening, designed 


by Mr. Vagneux, uses in place of the or- | 


dinary coach screw, a coach screw bolt 
with a clip having a square hole. The 
bolt consists of the lower part forming 
the coach screw, with a square neck, 
and above this again, an upper part, 
The square neck fits 
into an opening of the same form in a 
clip one side of which bears on the rail 
like the clips of steel sleepers and the 
other through an extension piece, 10 mm. 
(3/8 inch) wide on a piece of hard 
wood placed on the sleeper. 

A Grower washer has been shown in 
practice to be sufficient to prevent the 
nut slackening back. 


So far as the threaded end of the bolt is 
concerned, it is as well to dip it in the 
mastic to preserve it against rust: it 
cannot unscrew except by taking the 
clip with it and this is impossible, seeing 
that it butts against the rail on a length 
of 70 mm. (2 3/4 inches). 


There are two patterns of clips dif- 
fering by the width of the part between 
the threaded portion and the edge of the 
rail. 

By changing over the clips holding 
down the rail, the width of the track can 
be increased by 5 mm. (3/16 inch), and 
consequently using the same drilling of 
the sleepers it- is possible to get three 
definite gauges, such as 1.440, 1.445 and 
1.450 m. (4 ft. 8 23/32 in., 4 ft. 8 29/ 32 in. 
and 4 ft. 9 5/64 in.). 


Insulating fastenings. These fasten- 
ings are obtained in the Vagneux sleep- 
ers, by using ordinary coach screws or 
bolts, of the type described above, both 
one and the other being screwed into a 
special ferrule in hard wood, creosoted 
and impregnated with transformer oil. 


a 


- 
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The ferrule is pressed into a_ hole 
moulded in the sleeper. 

Two or three threads of a Thiollier fit- 
ing embedded in the concrete, project 
beyond the cylindrical wall of this hole. 
The ferrule may be cut beforehand to 
suit the pitch of the thread of the fitting, 
but it is more usual to use a plain ferrule, 
into which the thread of the fitting is 
driven, either mechanically at the work- 
shop, or by hand, and in case of isolated 
repairs in the track, by means of a spe- 
cial driver which encloses the top part 
of the ferrule. This top part projects 
above the hole in the sleeper : when the 
ferrule is driven home, the part project- 
ing above the sleeper is: levelled off. 

The ferrule is slightly tapered, the 
diameter at the top being slightly great- 
er than that of the hole. Driving it 
home results in the outside being com- 
pressed in addition to the inside com- 
pression caused by screwing in the 
coach screw. ‘ 

As a result of these two factors, the 
resistance opposed by the ferrule against 
being torn out is very great (because it 
is screwed in) and there is little likeli- 


hood of it slackening out, or splitting 


(because it is held all round by the con- 
crete). 

The electric insulation of the rails, is 
ensured to a quite satisfactory extent, by 
the impregnated ferrule : in this respect, 
it matters little whether the fastening 
properly speaking, is by coach screw 
and even by spike, or by bolt. 

The Vagneux bolt is, however, the 
ideal fastening to use with the ferrule, 
for the good reason that the clip with 
square hole prevents it from unscrewing. 
There is no need to re-tighten up. ~The 
mechanical wear of the wood by the 
thread of the coach screw, is thereby eli- 
minated, and the fastening remains in 
good order as long as the wood itself re- 
mains sound. 


If, however, spikes or coach screws 
are considered good enough, the ferrules 
must be renewed as soon as the wood is 


worn, and its tightness no longer cer- 
tain. Partial replacements are made, 
and from time to time general renewals. 

The operation is easy to do out on the 
line. First of all the rails are raised a 
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Fig. 10. — Fastening with coach screw bolt 
and ferrule (State Railways). 


few centimetres with jacks; the fasten- 
ings are undone, and the sleeper is 
pulled over first to one side, and then 
to the other, so as to give access to the 


ferrule, which is then screwed out, by 


means of a special withdrawer, without 
difficulty. The new ferrules are screw- 
ed into place, and the line put back into 


‘place. 
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Rather a lot of time has been given to 
the particular features of the Vagneux 
fastening using a ferrule, the use of plugs 
and some ferrules having been up to 
date, one of the many causes of failures 
of numerous designs of reinforced con- 
crete sleepers. 


Protection of the rail seat of the 
concrete. Sole plates. 


The rail does not rest directly upon 
the concrete. The same is the case 
when metal sole plates, or chairs are 
used. Under the light hammering which 
the usual tightening up of the fastenings 
does not prevent, the grain of the metal 
when in direct contact, destroys the con- 
crete on the surface, and the bearing of 
the rail gradually deteriorates. As acon- 
sequence, this bearing is protected by a 
wood packing of the same width as the 
rail foot the seat being sunk 4 to 10 mm. 
(5/32 to 3/8 inch) in the concrete to 
hold it. 

The woods generally used for these 
packings are poplar, elm, and teak. 

The poplar packings are not used as 
sawn :.they are first of all compressed, 
which reduces the thickness 40 to 50 %. 

Compressed in this way, and soaked 
when dry in tar, they give good service. 
The thickness after compression varies 
from 4 mm. (5/32 inch) for ordinary 
sleepers, up to 7 mm. (9/32 inch) for 
joint frames. 

As the static load per unit of area, and 
the effect of shock are greater near the 
joints, it is more usual to use teak pack- 
ings 10 mm. (3/8 inch) thick on the joint 
frames and the joint sleepers, compress- 
ed poplar or elm, which have to be creo- 
soted or treated, being used on the ordin- 
ary sleepers, or on the blocks. | 

The present tendency is to suppress 
packings on these latter sleepers, and 
instead to apply to the concrete a pro- 
tective material made from resin and 
bitumen. This coating covers up the 
rough surface of the concrete, and ap- 


pears to be all that is needed to prevent 
the rail damaging it. 


Metre gauge. 


The Vagneux sleeper for metre (3 ft. 
3 3/8 in.) gauge, naturally resembles 
that for the standard gauge: it is as it 
were a smaller edition. 


Joint sleepers. — The question of the 
joints, however, is one of less difficulty, 
the special joint sleeper is more like the 
ordinary sleeper. The blocks are tied 
together by a single girder: they both 
have the shape of a longitudinal sleeper, 
when the line is laid with joints in line: 
the support is then known as a symie- 
trical joint sleeper. 

When the line is laid with staggered 
joints, one of the blocks is the same 
shape as a longitudinal sleeper, whereas 
the other is exactly like the blocks of an 
ordinary sleeper : the support is then 
described as a dissymmetrical joint 
sleeper. 

The ends of the rail bear on a large 
wood packing piece placed on the mid- 


dle of the longitudinal sleeper. There 
are four fastenings per longitudinal 
sleeper. 

Ordinary sleepers. — The ordinary 


sleepers are most usually of the compo- 
site type, the tie bar being either a 
60 x 40 (2 3/8 x 1 9/16 inches) or a 
65 x 32 (2°9/16 x 1 1/4 inches) or 
some similar section. 

When, however, the formation is not 
subject to settling and the ballast is sand, 
a pattern, entirely of concrete, is often 
used. This sleeper is known as the flat 
bottomed sleeper, and the centre part is 
in the form of a narrow girder. 

The ends, instead of being very clo- 
sely symmetrical, with regard to the rail, 
are made rather longer towards the ex- 
treme ends. 

As a result of this design, the bending 
moment set up in the central part by the 
uniform packing up of the sleeper, does 
not become too great. There is, there- 
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Fig. {4, — Composite sleepers, for metre gauge line. 


fore, no need to dig out a centre trench, 
the sleeper giving good results : it is as 
well, however, not to fill the middle of 
the trench with ballast, until some time 
after the line has been laid. ‘This state- 
ment does not in any way detract from 
what we have previously said, in con- 
nection with the rigid sleeper for the 
standard gauge track, the relative impor- 
tance of the centre part not being of the 


same order of magnitude in the two 
cases. 


Blocks. — It is unusual for the speed 
to exceed 60 km. (36 miles) on the nar- 
row gauge. The need for the special 
cross tieing of the supports, therefore 
only exists on curves of small radius. 
For this reason, many narrow gauge rail- 
way systems using the Vagneux sleeper, 
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follow the practice of laying pot sleepers 
alternatively with sleepers on_ straight 
sections. In curves of-a radius equal to, 
or less than 100 m. (5 chains) the whole 
of the sleepers have cross ties. In inter- 
mediate cases, the track laying plan va- 
ries according to circumstances. 


Fastenings. — The fastenings in the 
case of narrow gauge sleepers, are of the 
same patterns as for the standard gauge: 
the fastening using the coach screw bolt 
is rarely used. It is also unusual for the 
insulating fastening with a ferrule to be 
required. 

The coach screw, that may be said to 
have become standardised by general 
use, is a hardened 23 mm. (29/32 inch) 
coach screw. 


Manufacture of the sleeper. 


Quality of cement. — Cement of good 
quality must be used in the manufacture 
of these sleepers. Artificial cement ma- 
nufactured in rotary furnaces, from a 
mixture of clay and chalk, has always 
given good results. The same may he 
said of the super cements, the composi- 
tion of which differ very little from that 
of the ordinary cements. = 

Vagneux sleepers have not been made 
from cement obtained by burning slag 
and chalk. Aluminous cement, tested 
at various times, has been completely 
given up as the result of observations 
which cast doubts upon the chemical 
stability of the products obtained. 


Mixture. — The mixture of the con- 


crete used for the sleepers varies accord- 
_ing to the case, between 300 to 400 kgr. 


(660 to 880 Ib.) of cement to 400 1. (14 
cubic feet) of sand of 0 to 5 mm. (0 to 
3/16 inch) grade and 800 1. (28 cubic 
feet) of small gravel, varying from 5 to 
25 or 30 mm. (3/16 inch to 1 inch or 
1 3/16 inches) or for 1 200 1. (42 cubic 
feet) of a mixture giving a finer con- 
crete. 


Period of drying. — The time to be 
allowed for hardening prior to the con- 


IV—6 


crete sleepers being used, naturally de- 
pends upon the cement used. The 
strength of concrete, as we know, in- 
creases with age. We give further on 
the curves of the strength in compres- 
sion, measured by the Laboratory of the 
Ponts et Chaussées, at Paris, on cubes 
of concrete haying 20 cm. (7 7/8 inches) 
sides made with good slow setting arti- 
ficial cement. These curves show that 
the strength increases nearly 40 % when 
the time is extended to 6 months, instead 
of 28 days. 

The resistance of the concrete to 
shocks, and its adhesion to the steel, 
vary in the same way, but it would seem 
to an even greater extent. 

It will therefore be understood how 
important it is that the sleepers should 
be as old as possible before they are put 
into use. In practice, standard gauge 
sleepers made from ordinary artificial ce- 
ments, hardened in the open, are allow- 
ed 6 to 8 months to harden, and 4 to 
5 months, in the case of metre gauge 
sleepers. By substituting super cement 


‘for the ordinary cement, these periods 


can be slightly reduced. 

The hardening of concrete is hastened 
(and its final strength appreciably in- 
creased) by immersing the sleepers as 
taken out of the moulds, in water for 
15 days to 3 weeks. The Cementi Ar- 
mati Ferro-Tramviari Company at Milan, 
uses this process at the Elba works, 
where it manufactures Vagneux sleepers 
for the North of Milan Railway Compa- 
ny. These sleepers can be laid in the 
track three months after being taken out 
of-the moulds. 


Moulds. — The sleepers are moulded 
upside down, in moulds made either of 
metal covered wood, or entirely of me- 
tal parts, the moulds being detachable. 

The sleeper moulds themselves are 
double. Following Mr. Vagneux’s de- 
sign, they consist of a frame of light gir- 
ders, suitably stayed together, support- 


‘ing the whole mould, a fixed middle par- 


tition and hinged sides. Locking bolts 
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Figs. 45 to 47. — Works of the Vienne Company at Mercins-Pommiers, 


near Soissons, 


ih ante 
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Fig. 18. — Sleepers with enlarged ends, for metre gauge lines (sand ballast). 


secure the loose ends to the sides. 
Sleepers are removed from the moulds 
the day after pouring, when very finely 
ground super cements are used; after 


thirty six hours, or two days in. the case 
of ordinary cement. 

The ramming of the concrete, is done 
by hand in the small works. 
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Fig. 20. — Italy, Erba works, Immersion of sleepers'in water to accelerate hardening. 
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In large yards, the moulds are placed 
on tracks, of two rails, and slid on to 
the table of a jarring moulding machine 
designed by Mr. Jarrett-Knott, and made 
by Messrs. Maille & Company. The mould 
is raised a certain amount (which can 
be regulated) (10 to 15 mm. =- 3/8 to 5/8 
inch) at the rate of about 200 times a 
minute. The method gives a well mixed, 
very compact, and above all, a very 
strong concrete, and makes it possible to 
get excellent results with any class of 
labour available. 

The machine rammer, was first of all 
used in the yards of the Société ano- 
nyme de traverses en béton armé. It is 
now found in the yards of most makers 
of Vagneux sleepers, and also in yards 
where other reinforced concrete parts 
are made. 


The conditions governing the use 
of Vagneux sleepers. 


The factors coming to be taken into 
account, when deciding if reinforced 
concrete sleepers can be used, are the 
following : 


. Kind of ballast; : 
Nature of the formation; 
Speed of the trains. 


Ballast. — The different materials used 
for ballast, from the point of view we 
are considering, differ in the size, hard- 
ness, and shape of _their component 
parts, which should as a whole : 


a) Ensure a sufficiently wide and uni- 
form distribution of the vertical reac- 
tions (weights of the axles) of the lon- 
gitudinal reaction (variations in the ac- 
celeration, brake applications) and 
transverse reactions (inscription of ve- 
hicles on curves, nosing, centrifugal 
force) ; = 


b) Enable the tamping to be properly 
done without much damage to the con- 
crete. 


The ballast can be coarser, if less 


‘hard, if it packs well, and if the largest 


pieces readily bury themselves in the 
smaller stuff. 

As regards the use of reinforced con- 
crete sleepers, ballast may be classified 
into three classes : 

1st cLAss : very good ballast : sand, or- 
mixture full of gravel and sand, which 
one could call gravel saturated with 
sand, broken stone passing a 4 to 5 cm. 
(1 9/16 to 2 inches) ring. 

2nd ciass: useable ballast: broken 
stone, passing through a 6 or 7 cm. (2 3/8 
to 2 3/4 inches) ring in all directions, 
according to its hardness. (For example 
6 cm. [2 3/8 inches] for granite and 
hard lime stones, and 7 cm. [2 3/4 
inches| for soft limestone). 

3rd cLass : unsuitable ballast : round 
gravel (clean or mixed with a little 
sand) broken stone passing through, ac- 
cording to its hardness, 6 or 7 cm. (2 3/8 
to 2 3/4 inches) rings. 

Now that the sleepers can be tamped 
by mechanical means, and the track 
maintained by tamping with the shovel, 
a practice much favoured now on cer- 
tain railways, the above classification, 
is less rigid. 

There is, however, no doubt but that 
it is very advisable to use, whenever 
possible, a ballast which is suited to the 
sleeper, or sleepers which suit the bal- 
last. : 


Formation, — The uniform distribu- 
tion of the reactions, is obviously more 
difficult to get when the ballast is carri- 
ed on rock formation, than when on 
earth. There is then danger of broken 
stone ballast forming hard spots. For this 
reason, it is essential not to use concrete 
sleepers on a rock formation, unless the 
track can be ballasted with fairly fine 
material (1st class above). 


Speed. — Vagneux sleepers have stood 
up under the highest speeds authorised 
in France (120 km. = 75 miles an hour). 

They can therefore be used without 
any limitation of speed, with ballast of 
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the first class, and up to speeds not ex- 
ceeding 90 to 100 km. (56 to 62 miles) 
when suitable stone ballast is used. 


Financial aspect of the Vagneux sleeper. 


The financial comparison between 
sleepers in reinforced ‘concrete of the 
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Fig. 24. — Oran to Oudjda line 


(Paris-Lyons-Mediterranean Railway, Algerian lines). 


Laying track on Vagneux sleepers. 


Vagneux system, and wood or steel 
sleepers, would be grossly misleading, if 
only the cost of the sleepers themselves 
were considered. The comparison must 
include, for the various systems, on the 


one hand, the cost of establishing the 
complete formation, including the sup- 
ports, the fittings (fish plates, packing, 
coach serews or bolts, and clips) and 
the ballast, and on the other hand, the 
corresponding annual amortization and 
maintenance costs. 


First cosl. — The prices of reinforced 
concrete sleepers obviously depend upon 
the current prices of steel and cement, 
sand and gravel, labour, the type of fast- 
ening, and above all, on the quantity or- 
dered, over which the cost of the works 
and moulding plant can be spread. 

The average price in 1928, of the Va- 
gneux sleeper, for standard gauge, made 
in quantity, can be taken at 55 frances in 
France for the bare sleeper itself, and 
at 62 francs for the fully fitted sleeper 
(2 packings in poplar and 6 special 
coach screws with the mastic to coat 
them). 


The 1st class sleeper in creosoted oak 
(5 kgr. = 11 Ib. of creosote) costs about 
40 frances, or 45 francs, with 6 standard 
cocah screws and the creosoted beech 
sleeper (18 kgr. = 39 lb. of creosote) 
about 50 francs, or 55 franes, with 
6 coach screws. 


As for the steel sleeper of the pattern 
adopted in France, it costs 58 francs, 
and 67 franes, with fastenings. 


The joint frame costs double the price 
of the sleeper. 


The pair of blocks, or pots, costs about 
half the price of the sleeper (that is 28, 
to 30 frances, for the bare blocks, and 33, 
to 35 when fitted up). 


The cost of laying a track with rein- 
forced concrete equipment is rather 
higher than when wood or-steel sleepers 
are used, by about 30 to 40 % in the case 
of standard gauge, and 20 to 25 % onthe 
metre gauge. : 

The Vagneux sleepers enable an ap- 
preciable saving in ballast to be effected: 
the concrete sleepers, as a rule are only 
2.20 m. (7 ft. 3 in.) long, instead of 
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2-00 mee Sift. GA/2 ini): they butt into 
the ballast on the inside faces of the 
ends; they are heavy. For these rea- 
sons, the width ballasted can be reduced, 
and about a quarter of a cubic metre of 
ballast can be saved per metre (1/4 cubic 
yard per yard). 

This saving makes good the extra cost 
of the Vagneux sleepers, and of laying 
them, in comparison with wood sleep- 
ers. 

It increases the saving in cost as com- 
pared with the steel sleeper. 

When dealing with a secondary line 
on the straight, or a_ station siding, 
where the blocks can be laid alternati- 
vely with the ordinary sleepers, the first 
cost of using Vagneux sleepers is below 
that with new wood sleepers. — 


Annual amortization and maintenance 
cost. — Creosoted wood sleepers last 
about twenty years, but to get them to 
last so long, they have to be carefully 
looked after and repaired, especially as 
regards cleaning up, or renewing the rail 
bearing surfaces, repairing the fasten- 
ings, making them good, or renewing 
them. The cost of these repairs, gener- 
ally carried out a number of times after 


the sleeper has been in use ten years or 


so, represents 15 to 25 % of the cost of 
the new sleeper. 

The steel sleeper lasts about thirty 
years, according to German statistics. 
The cost of upkeep is very great, owing 
to the constant need for tightening up 
the fastenings, and from renewing them 
from time to time. 


If the life of reinforced concrete sleep- 
ers cannot be determined from official 
statistics, owing to their recent introduc- 
tion, it is possible to form some idea of 
it from the following simple argument : 

As sound concrete becomes increas- 
ingly harder with age, if a sleeper has 
stood up without fracture for ten years, 
and for four years, on lines with 50 to 
60 trains per 24 hours, as in the case of 
certain lines laid on Vagneux sleepers 
in 1918 and 1924 respectively, this sleep- 
er, may be said to have a probable life 
of 100 or 40 years, when only 5 or 6 
trains run over the line daily. It is 
therefore reasonable to expect, today, 
that the Vagneux sleeper will fast fifty 
years on lines of average traffic. 


This sleeper requires no other main- 
tenance than the replacement of the 
worn packings, and the redipping of any 
fastenings found to need it. 

The improvement in the joint, given 
by the joint frames, or joint sleepers, and 
the perfect balancing of the packed sur- 
faces in relation to the rails, result in 
lines laid on Vagneux sleepers remaining 
in good condition. 


The conclusion can be drawn, that 
the Vagneux system of reinforced con- 
crete sleeper, whilst meeting the short- 
age of wood sleepers, forms an impor- 
tant advance in laying permanent way, 
and makes it possible, when used in con- 
junction with suitable ballast, to obtain 
important savings in maintenance. 
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The manufacture of sound rails. 


(Le Génie Civil.) 


The article by Mr. Pichard and the 
letter from Mr. Charpy, published in the 
31 December 1927 and the 10 March 1928 
numbers respectively of the Génie Ci- 
vil (1), have again drawn attention to the 
important problem of the manufacture of 
sound rails and of its solution « by a 
division of the ingot not at right angles 
to its longitudinal axis, but parallel 
thereto, in order to follow the piping and, 
consequently, to reduce the proportion of 
sound metal rejected in the discard ». 

Mr. Charpy adds that « the segregation 
being absolutely unavoidable, it can be 
conceived that one can wiih advantage 
resort to the costly process of completely 
eliminating the central part of the ingot » 
and reveals thereby a divergence between 
his ideas and those of Mr. Courthéoux 
who, according to Mr. Pichard, proposed 
« to tolerate metal of indifferent quality 
at the middle part of the rail foot whilst 
the wings of the foot would be of sound 
metal. »: the segregation would appear 


under the foot which normally works in. 


tension, and there would be in conse- 
quence danger of fissuration and even 
of sudden breakage in a part of the rail 
section practically impossible to super- 
vise in the track. It is therefore the com- 
plete elimination suggested by Mr. Charpy 
that is to be preferred instead-of simply 
dividing the ingot along its main axis. 

It should, however, be noted that a 
discard parallel to the axis of the ingot 
would be equivalent to punching out the 
centre of the individual cheeses from 


(!) See also Bulletin of the Railway Congress 
Association, July 1928, p. 550. 


which tyres are to be made: it was 
thought formerly that this punching out 
of ingots roughed down into cheeses 
would be sufficient to completely elimi- 
nate the piping and impure metal; but 
macrographs of sections of tyres made 
in this way and broken under the drop 
test or in service shew that they still con- 
tain the initial commencement of fissures 
and some segregation. These observa- 
tions have caused some makers to alter 
the shape of small ingots in order that 
the discard may be made before roughing 
out under the hammer or press and prior 
to punching out the middle. 

We ought to add that if it is possible 
by a longitudinal discard to eliminate 
the piping, it is not always possible to 
remove thereby the impurities which 
may be spread throughout the ingot or 
be thrown up over the outside skin (°). 

The above considerations lead us to 
doubt the absolute efficacy of the proce- 
dure suggested by Mr. Charpy. The ef- 
fects of piping and segregation, and their 
elimination, have none the less been un- 
der the attention of both makers and 
users for a long time. j 

As regards rails, the papers by Profes- 
sor Tetmayer published by the Schweize- 
rische Bauzeitung in 1896, and the trans- 
lation thereof in the July 1897 number of 


(4) See Genie Civil of 24 March 1928, p. 282, 
and the Bulletin of the Railway Congress, Febru- 
ary 1929, p. 168, the article by Mr. Fremonr (figs. 6 
and 7) and the Génie Civil of the 7 April 1928, 
p. 333, as well as the Bulletin of the Railway Con- 
gress, November 1928, p. 916 : « Central white 
stain in rolled ingots », by Mr. Virgavx (fig. 2). 
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the Bulletin of the Railway Congress 
should be reread. 

Professor Tetmayer, even at that date 
at the conclusion of his investigation had 
prescribed, as the leading method of con- 
trolling the manufacture and prior to all 
other tests, corrosion or etching tests, in 
order to eliminate rails « the texture of 
which caused doubts as regards the pos- 
sible occurrence of splitting, scaling, or 
longitudinal fissuration ». 

In 1900, Osmond, after having set down 
the general laws of ségregation previous- 
ly indicated by Pourcel, wrote that « the 
final distribution of the impurities de- 
pends upon the pouring temperature, the 
viscosity of the liquid, of the more or 
less active agitation produced by the 
escape of the gases or by artificial meth- 
ods, and from external causes which af- 
fect the speed of cooling »; competent me- 
tallurgists, he added, naturally find in 
the proper use of these different methods 
means for reducing or removing from 
their finest products the effects of segre- 
gation (1). 

A little later, the question was raised 
in the United States of requiring for rails 
a heavy discard, as in the case of guns. 
Professor Howe thought it more rational 
to endeavour to reduce the segregation 
either by using better metal or by more 
suitably shaped ingot molds or by im- 
proved methods of pouring (2). Profes- 
sor Howe has shewn, for example, by in- 
genious tests, that the piping is less im- 
portant and that the effects of segrega- 
tion shew themselves as a rule at the top 
of the ingot, when using ingot molds of 
maximum section and upwards, and 
when the cooling off cf the ingot is slow- 


(1) See the paper given by Osmonp before the 
Commission on the. methods of making tests 
(2nd session, 1900, Vol. II, p. 4, section A: metals). 

(2) See Revue de Métallugie, May 1908, p. 236, 
article signed by H. L. C., and p. 324 : On the 
influence of the conditions under which steel ingots 
are poured, upon the formation of blow holes and 
segregation, by Hower. 


ed down near the top by means of an 
ample discard head. 

The remarkable work carried out by 
Sir Robert Hadfield followed, and result- 
ed in his method of producing sound in- 
gots and rails, the subject of many ar- 
ticles, pamphlets, etc., extracts of which 
or translations have appeared in the 
Revue de Métallurgie (1). 

This eminent metallurgist first of all 
recorded that « the manufacturer finds 
himself in a dilemma: if he produces 
steel which does not give a central pip- 
ing or cavity, the steel is not sound : if 
he produces sound steel he gets a centre 
cavity as dangerous as the segregation ». 

It was therefore a question of keeping 
the steel in the top part of the ingot 
molds in the liquid state a fairly long 
time so as to allow for the filling up of 
the piping in measure as it occurs in 
sound steel. 

Sir R. Hadfield arrived at this result by 
burning in contact with, or at a short 
distance from, the surface of the liquid 
steel a solid fuel, such as charcoal, by 
means of a compressed air blast: the 
combustible is separated from the metal 
by a layer of fusible slag which prevent- 
ed the loss of heat by radiation (2). 

The loss through the discard with Had- 
field ingots is 8 % whereas it exceeds 
25 % when the ingots are simply poured 
with the smaller end downwards, and 


(4) See the Revue de Métallurgie, April 1913, 
p. 485, HApvrietp. The production of sound steel 
ingots and the revelation of segregation in steel 
ingots. — P. 499, Bibliography. — P. 507, Han- 
FIELD. New method of ascertaining the segregation 
in steel ingots. — P. 517, Gruner. The establish- 
ment of a works with a view to the production of 
sound ingots by the application of the Hadfield 
process. 

See also July 1915 number, p. 597, Haprie.p and 
Burcess. Ingots and raits of sound steel. 

(2) The Hadfield process was specially considered 
in the Génie Civil of the 3 July 1915 (Vol. LX VII, 
Nokaseps4): 
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18 % with the same ingots with unheated 
discard heads. 

The many metallographical tests car- 
ried out on Hadfield ingots have shewn 
that « the whole of this metal is sound 
without piping, segregation, or other de- 
fects ». 

One of Sir R. Hadfield’s conclusions, 
which agrees with that of Professor 
Tetmayer, is: « If one limits oneself 
to tensile and shock tests, no serious 
difference will be found between sound 
and unsound rails. On the other hand, 
the metallographical examination is of 
valuable: assistance in determining the 
quality of rails »; let us add that dur- 
ing recent years the metallographical 
examination has become more general as 
a result, especially of the very valuable 
investigation of Mr. Frémont on the cor- 
rosion tests of irons and steels published 
in 1908 and 1927 and summarised in this 
journal (1). 

[In parallel with the investigations car- 
ried out with a view to improving the 
methods of pouring, enquiries into the 
addition, at the furnace or in the ladle, 
of alloys and of special metals to obtain 
a more perfect refining of the steel con- 
tinued to be made: important results 
were obtained in this way by using ferro- 
manganese, ferro-silicon, aluminium, fer- 
ro-titanium, ferro-chromium and _ nic- 
kel (2). 

The conclusion can be drawn from 
this sketch of the first stages of the in- 
‘vestigations made during recent years, 
that it appears to be possible to obtain 


sound rails by combining the known pro-— 


(1) See the Génie Civil of the 22>-and 29 Octo- 
ber 19410 (Vol. LVII, Nos. 25 and 26) and of the 
28 January 1928 (Vol. XCII, No. 4) and the pamph- 
lets, Nos. 28 and 71, of Mr. Ch. Frémont. 

(2) Visitors to the « Blécke und Halbzeug » stand 
at the Berlin Exhibition (Metal constructional mate- 
rials, October-November 1927) were ‘able to observe 
that homogeneous steel (ordinary commercial qua- 
lity) could be obtained by the correct use of ferro- 
silicon. 


cesses for eliminating piping with a suit- 
able refining of the metal; it is by this 
means that the content of impurities is 
reduced to minimum, and, in consequen- 
ce, their concentration in a more or less 
important part of the rail section; it is 
this concentration, revealed by metallo- 
graphical examination, that is described 
as segregation by the users of the rails. 

The complete elimination of piping 
and segregation so defined is now achiev- 
ed in a number of Works : we were able 
to note this personnally during a number 
of visits thereto recently. 


MERKLEN, 
Special reporter to the 1925 
Railway Congress. 
* 
* * 
Having communicated the above note 
to Mr. G. Charpy, we have received from 
him the comments given below : 


The Editor of the Génie Civil, 


I have to thank you for having for- 
warded me Mr. Merklen’s note dealing 
with « the manufacture of sound rails ». 
It recalls a whole series of principles 
upon which [ have frequently written in 
your columns, and which.as a result I 
feel I ought not to discuss again : I limit 
myself to referring to these articles. In 
one of the most recent, which you were 
good enough to publish in the 26 May 
1928 number, I said « When one wishes 
to remove them (the breaks in continuity 
resulting from piping and blow holes) 
one knows very well how one should 
act. » This is almost exactly the con- 
clusion of Mr. Merklen’s note. However, 
I think it would be wise, even at the pres- 
ent time, to limit statements of this kind 
to particular and well defined cases. 
The users are legion; they do not always 
succeed in indicating what would give 
them satisfaction in a sufficiently precise 


‘manner for these wishes to be translated 


into workshop formule; and in fact, ar- 
guments with regard to supplies continue 
to be numerous and unending. 
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The particular case of rails is each day 
the subject of ney articles in the French 
and Foreign chnical Press, and the 
composite Commission formed two years 
ago by the French Railway Companies, 
whilst actively carrying out its work, 
does not disguise the fact that the inves- 
tigation it has been required to make will 
be long drawn out, and that it would be 
dangerous to endeayour to shorten the 
enquiry period. 

The undoubted difficulty met with in 
defining the qualities that should be con- 
sidered necessary, and the means of ob- 
taining them surely, is evidently. due to 
the causes of anomalies being many and 
often very imperfectly characterised. 

There is, for example, a real lack of a 
definition of the word segregation. It 
really appears that most often it is used 
as synonymous with the French word 
liquation, that is to say, variation from 
one point to the other of the ingot of the 
chemical composition : the analysis of 
samples taken at various points alone can 
completely characterise this phenome- 
non, which is absolutely unavoidable in 
a steel ingot. If we be content to note 
the effects of a chemical reagent on the 
different points of a prepared section 
from an ingot, these effects, never defi- 
nite quantitatively,will differ according 
as they have been attacked with weak 
acid solutions, iodine, copper reagents of 
the Stead type, or by the Baumann pro- 
cess. In which cases could one say the 
steel is sound ? This remains a matter 
of individual appreciation. 

Other particular features, such as blow 
holes, inclusions, very fine pipings, etc., 
correspond to certain quite special con- 
ditions of formation and distribution, and 
should be considered separately. Thus 
it is certainly exaggerated to say, for ex- 
ample, that « the tests made on Hadfield 
ingots have shewn that the whole of the 
metal is sound and free from piping, se- 
gregation, or other defects ». : 

I have had the occasion to make vari- 
ous tests on the Hadfield process, some 


of which have been published by Sir Ro- 
bert Hadfield himself, and I have been 
able to observe that, as was to be expect- 
ed, the localisation of the piping did not 
result in the disappearance of the pheno- 
mena of liquation, inclusions, ete. 

The same thing applies, moreover, to 
the different processes recommended for 
the improvement of the structure of the 
ingots : each of them acts in general on 
one of the causes of heterogeneity, hut 
not on the others. 

It is therefore necessary to beware of 
extrapolations, and to investigate sepa- 
rately each particular case. In this way 
the likeness between longitudinal sec- 
tioning and punching of ingots, as made 
by Mr. Merklen, does not appear to me to 
be of any value. As a matter of fact, 
ingots for tyres are subjected in turn to 
operations which act in the cther direc- 
tion; first of all they are flattened out 
along the vertical axis in order to form 
cheeses or rings: during this deforma- 
tion the piping enlarges, and as it occu- 
pies a large part of the section of the 
ring, it is not surprising that the punch- 
ing, which only removes a small portion 
of metal_about the axis, does not always 
completely get rid of this enlarged pip- 
ing. : 

On the other hand, in the method of 
rolling I have described, the alteration 
in form of the metal always takes place 
in the same direction and tends to bring 
the piping towards the centre, so that it 
can be affirmed that a moderale central 
discard will have a certain, whilst not 
absolute, efficacy. Tracing the succes- 
sive forms taken by the metal in the 
two cases enables us to underline easily 
this difference which moreover is ve- 
rified by all macrographic tests. 


In a general manner, it seems difficult 
to deny that the fact of having elgminated 
the axial part of the ingot, which is ne- 
cessarily and always a region of weak- 
ness, forms a useful method, if we are 
endeavouring to approach the ideal, that 
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of a perfectly sound metallurgical pro- 
duct. 

I have already had occasion to recall 
the fact that in certain especially impor- 
tant cases, such as the plugs of common 
shell, the naval artillery service does not 
hesitate to have recourse to heroic mea- 
sures and to prescribe that « the steel for 
the plugs shall be from ingots parted cold 
along their longitudinal axis and _ shall 
have all parts affected by piping, by seri- 
ous defects or by groups of slight defects 
removed and discarded. ». A method of 
rolling which makes it possible to get si- 
milar results by a less costly method than 
by parting cold forms therefore an ap- 
preciable step in progress, the more wor- 
thy of being taken into consideration as, 
without any difficulty, it can be super- 
imposed on all other methods for improv- 
ing the ingots, none of which alone has 
an efficacy that can be considered as ab- 
solute. 

G. Cuarpy, 
_ Member of the Institut de France. 


_ Mr. Merklen, to whom we sent this re- 
_ ply, requested us to follow it by the few 
lines below which we insert to close this 
controversy. 

1. Our definition of the segregation ap- 


pears to avoid « the real indetermina- 


tion » attributed by Mr. Charpy to the — 


meaning of the word. > 

We know, furthermore, that the pro- 
cesses of corrosion generally used to re- 
veal the segregation (iodine, hydro- 
chloric acid, Heyn and Baumann re- 
agents), give results which are in agree- 
ment. 

2. I think I have indicated in a correct 
manner in what Sir R. Hadfield’s inven- 
tion consisted : it is a process consisting 
in the reduction of the extent of the pip- 
ing and which does not entail through 
the process alone, « the disappearance 
of the phenomena of liquation, inclu- 
sions, etc. » 


As I wrote, Sir R. Hadfield had first of — 


all shewn that « the manufacturer finds 
himself in a dilemma: if he produces a 


steel free from any central cavity, this — 


steel is not sound: if he makes sound 
steel, he gets a central cavity just as dan- 
gerous as the segregation ». 

By combining his method of eliminat- 
ing the piping with a suitable refining 
and slow cooling of the metal, Sir R. Had- 


_ field has succeeded in prone 
metal free from piping, sepreeeione or 
ce , eee Wo 


other defects ». 
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Water softening for locomotive boilers. 


London and North Eastern. Railway instals 


new plant at Annesley. 


Figs. 1 to 4, pp. 414 and 415, 


(Modern Transport.) 


It is now generally realised that one 
of the most essential features in railway 
work is the efficient softening of the 
feed-water for the locomotives, to pre- 
vent both scale and corrosion. The re- 
sults of recent detailed investigations in 
the United States have shown in rather 
startling fashion the serious losses caus- 
ed in the running of railways because of 
feedwater troubles, while the subject has 
long been a problem of the first magni- 
‘tude both on the Australian and South 
African Railways, for example. The re- 
medy, of course, is to soften the water at 
the depots and deliver it ready for use 
to the locomotives, with not more than 
from five to six degrees hardness and 
also slightly alkaline, which eliminates 
all the difficulties. There has recently 
been set into operation a new water sof- 
tening plant on the lime and soda ash 
principle at the London and North East- 
ern Railway Company’s locomotive de- 
pot at Annesley, near Nottingham. Sup- 
plied by the Paterson Engineering Co., 
Limited, of Windsor House, Kingsway, 
W.C. 2, according to the latest practice 
and specially designed for the difficult 
local conditions involving a high content 
of magnesium salts, the plant is arranged 
for a maximum hourly duty of 19 000 gal- 
lJons. 


Principles of treatment. - 


It is well known that two main prin- 
ciples of treatment can be adopted for 


waier softening, the use of base exchange 
materials and time and soda ash. Whilst 
opinions differ considerably on the sub- 
ject as regards boiler feed purposes the 
lime and soda system is usually employ- 
ed, especially for locomotive practice. 
Thus mud, iron, acid and (when used 


hot with any exhaust steam) dissolved 
gases, are eliminated without adding 


strongly alkaline sodium bicarbonate to 
the water, which causes priming in the 
boilers, while the calcium and magne- 
sium salts can be reduced to an extre- 
mely low figure, about 3-5° totai hard- 
ness, which does not give any appre- 
ciable film of scale. In order to obtain 
the best results, however, with the lime 
cream and soda ash process it is neces- 


_sary to have equipment that includes an 
efficient type of automatic feed mecan- 


ism for supplying the chemical reagents 
to the water. In fact, this very largely 
determines whether a water softening 
plant is in practice easily adjustable, free 
from breakdowns, and requires the mi- 
nimam care and attention — all very im- 
portant items. From this point of view, 
one of the most interesting reagent feed 
gears is the by-pass « Osilameter » type 
of the Paterson Engineering Company, as 
supplied with the new plant at Annesley. 


. A new feed gear. 


The design of the « Osilameter » feed 
gear is neat and effective, and, as seen 
in figure 2, the inlet hard water flows at 
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Fig. 4. — The Paterson water softener and storage tank installed 
at the Annesley locomotive depot, London and North Eastern Railway. 
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Fig. 2. — The Paterson water softener : « Osilameter » chemical feed gear. 
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Fig. 3. — The Paterson water softener; 
housing and proportioning gear. 


Fig. 4. — Section through the Paterson 
- water softener. 


the top of the plant into a small longi- 
tudinal chamber containing a _ weir, 
which is divided by a vertical plate or 
partition, movable horizontally to and 
fro by the simple operation of a hand 
wheel so as to divide the flow of water 
over the weir into two portions. The 
larger part of this flow, generally about 
80 % of the total, passes out and operates 
a vertical water wheel which discharges 
the water into a short horizontal trough 
passing down into the central reaction 


_and precipitation pipe of the plant, the 


revolutions of the wheel being utilised to 
work an agitator in the lime and soda 
ash container, or storage tank, so as to 
ensure that the reagent is always of uni- 
form strength without any settling of the 
lime. The smaller portion of the flow 
from the weir, that is about 20 % passes 
into a small tipper, or « Osilameter », di- 
vided into two compartments, so design- 
ed that when one of these is filled with 
the water the « Osilameter » overbalances 
by the weight, thus emptying out the 
water, which then flows to the small 
mixing horizontal trough and joins the 
main flow from the water wheel. At the 
same time, this « Osilameter » operates 
small buckets which, by means of a series 


— 416 — 


of cups at the ends of the agitator shaft, 
are always kept filled with reagent, the 
arrangement being that, as the « Osila- 
meter » tips over, a bucket of reagent 
is at the same time discharged into the 
water. The cups on the agitator shaft, 
as they rotate, dip under the surface of 
the reagent, are filled and then lifted up, 
being then emptied out into the reagent 
’ buckets, which are thus always kept full, 
the excess flowing back into the con- 
tainer, while no lime can lodge in the 
cups. In this way the chemicals are 
first thoroughly mixed with 20 % of the 
unsoftened water passing through the 
« Osilameter », and then with the main 
flow of 80 % of the water from the tur- 
bine wheel, before passing into the cen- 
tral reagent pipe of the plant, which, in 
this case, has also a special mechanical 
agitator. 


Simplicity of the design. 


As usual, the reagent liquid is made 
up with lime and soda ash always to 
one standard strength, and the above 
design ensures, in the first place, that it 
must be added in a definite relation to 
the total flow of the water no matter how 
this may vary, since if the volume is in- 
creased, the amount of water passing 
over the weir is increased and the « Osi- 
lameter » operates quicker, and vice 
versa. If it is desired to alter the defi- 
nite percentage of the reagent as requir- 
ed by the varying hardness of the water, 
this is accomplished in the simplest pos- 
sible manner by merely turning the hand 
wheel at the top of the plant and adjust- 
ing the position of the vertical plate or 
division in the weir. As -a_result, a 
greater or less percentage of the total 
flow of the water is diverted to the « Osi- 
Jameter » and operates it more quickly 
or more slowly in proportion, so that 
more or less chemicals are added accord- 
ing to whether the water has become 
_ harder or softer. In this ingenious man- 
ner all complications, such as laborious 


hand adjustment of screws or taps and 
alteration of the capacity of the cups, are 
obviated, while the fact that only about 
20 % of the total flow of the water passes 
through the « Osilameter » mechanism 
reduces shock and wear and tear to mi- ~ 
nimum, whilst, as an added precaution, 
special spring buffers are provided. 


The tank. 


The chemically treated water after 
leaving the « Osilameter » gear is con- 
ducted by a trough to the central tube 
of the reaction and precipitation tank 
(fig. 4), where it is stirred up by a con- 
stantly revolving frame agitator operated 
by chain drive from the spindle of the 
main water wheel. This tank measures 
18 feet in diameter and is 37 feet in 
height, allowing over five hours for the 
completion of chemical reaction and de-— 
position of the impurities from the wa- 
ter, which flows downward through the 
central pipe. The softening process is 
completed and the remaining suspended 
matter removed by passage upwards 
through a specially prepared wood fibre 
filter bed. The hardness forming and 
other impurities thrown into suspension 
by the chemical process are collected in 
a specially designed box, 4 feet in diam- 
eter and 2 feet deep, at the base of the 
precipitation tank, from which the sludge 
is abstracted at regular intervals through 
a control valve. As will be seen in the 
general view in figure 1, the whole plant 
is covered by galvanised iron housing 
formed over the top of the reaction tank, 
the design of which is shown more fully 
in figure 4, We understand that the 
plant described in these notes is identical 
to a water softener of 10000 gallons 
hourly capacity which was_ supplied 
some years ago by the Paterson Engin- 
eering Company to the Pretoria locomo- 
tive depot of the South African Railways 
and Harbours Board, and has given ex- 
tremely satisfactory results. 


Pore ar, de» 


CURRENT PRACTICE. 


[ 588 .4 (.68) ] 


1. — Changes in the general organisation 
of the South African Railways. 


The report of the South African Rail- 
ways and Harbours for the year ending 
the 31 March 1928, mentions some im- 
portant alterations in the management 
of this system, which were brought into 
operation on the 1 April 1928. 

We call attention to them below in the 
words of the report itself. 

The Railways and Harbours in South 
Africa have grown rapidly since Union. 
This expansion has rendered necessary 


' a review of the system of control. Asa 


result, the railways are now divided into 
SYSTEM. 


Cape Western . 

Cape Midland . 

Wape=Hastern am cr tse 3 aan 
Cape Northern (including Bechuanaland) . 
Orange Free State 

Natal . 5 

Western Transvaal 

Eastern Transvaal. 

South-West Africa 


The area of the country served by the 
railway mileage shown above, is 795 000 
square miles, approximately equal to the 
united areas of France, Germany, Swit- 
zerland, Belgium, Austria, Hungary, Hol- 
land, Norway and Sweden. 

Each System Manager has on his staff 
a System Engineer, who advises him 


technically on all civil engineering mat- 


ters and, working under the direct con- 
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nine separate systems, each system being 
controlled by an officer with the title 
of System Manager, who is responsible 
directly to the General Manager at head- 
quarters. 

The System Managers have the same 
powers as were previously exercised by 
Assistant General Managers in charge of 
the systems under the old organization, 
and the area over which each System 
Manager has jurisdiction, covers sub- 
stantially the same ground as that of the 
late divisions. The new systems are as 


follows : 
Railway mileage 
Headquarters. controlled at 
Ist April, 1928. 
Capetown. 1 678 
Port Elizabeth. 4 252 
East London. 1 124 
Kimberley. 4 458 
Bloemfontein. 4 540 
Durban. 1 686 
Johannesburg. 994 
Pretoria. 41 601 
Windhoek. 1 770 
Tora. 13 103 


trol of the System Engineer, are District 


-Engineers who are in charge of the 


maintenance districts of the system. The 
designation of Assistant Superintendent 
(Maintenance) has been abolished. 
Each System Manager has a mechan- 
ical officer to advise him on the me- 
chanical side of the work; also an offi- 
cer to supervise the operating work of 
the system, while on the more important 
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systems there is, in addition, a superin- 
tending commercial efficer. Thus each 
system is self-contained, the separate 
sections of the work being controlled by 
civil engineering, mechanical engineer- 
ing, operating and/or commercial offi- 
cers. 

With regard to telegraphs and _ tele- 
phones, signals, train lighting and elec- 
tric power work, the new organization 
provides for these services, as affecting 
each system, being handled directly by 
the System Manager concerned and his 
technical officer, and reference to head- 
quarters in regard to such matters is 
made only whenever it is necessary to 
obtain special technical advice or in- 
structions on questions of principle. 

A greater measure of direct control of 
the railway “police than under the pre- 
vious method of organization, has been 
vested in System ‘Managers, and this ap- 
plies also to the tarpaulin and sail re- 
pairing depots. 

The reorganization has _ necessitated 
certain changes in the organization of 
the General Manager’s Office. Two As- 
sistant General Managers, with headquar- 
ters at Johannesburg, have been appoint- 
ed to assist the General Manager in con- 
nection with the technical and the com- 
mercial and operating work of the rail- 
ways and harbours. 

In the allocation of administrative res- 
ponsibility, while the Assistant General 
Manager (Technical), on behalf of the 
General Manager, attends to civil, me- 
chanical and electrical engineering mat- 
_ters as well as to those affecting stores, 
works and estates, signalling, telegraphs 
and telephones, the Assistant General 
Manager (Commercial) is responsible 
for the work in connection with trains, 
rolling stock, general, rates, claims, road 


motor transport, tourist traffic, harbours, 
shipping, catering, publicity, grain traf- 
fic and lost property and excess goods 
depots. 

The Engineering Department has also 
been reorganized. The post of Assistant 
Chief Civil Engineer has been abolished; 
the office of Maintenance Engineer, 
which previously existed at Capetown, 
Bloemfontein, Durban and Johannes- 
burg, is no longer necessary under the 
new organization, and two Inspecting 
Engineers have been appointed on the 
personal staff of the Chief Civil Engin- 
eer to carry out inspection work on open 
lines on his behalf. 

In the Mechanical Department the po- 
sition of Assistant Chief Mechanical En- 
gineer has been established and his du- 
ties include, more especially, the control 
under the Chief Mechanical Engineer, of 
the several mechanical workshops and, 
to some extent, of the Transportation 
running depots as far as the mechanical 
work is concerned. 

The Chief Electrical Engineer has been 
transferred to the General Manager’s 
staff at headquarters. 

As a tentative arrangement, the con- 
trol of the Transportation expenditure 
offices has been transferred to the Chief 
Accountant. It: is expected that the 
change will enable a. greater degree of 
supervision and control of financial mat- 
ters. 

The changes outlined will generally 
facilitate the business of the railways 
and should lead to economy. 

The chief officers of the Administra- 
tion at Headquarters meet the General 
Manager every morning in the Board- 
room when all important railway mat- 
ters are discussed and a course of ac- 
tion indicated. 


fey, 
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2. — The electrification of the Bombay suburban section, 


Bombay, Baroda and Central India Railway, 
By H. E. Sir Lesim Orme WILSON,-P<C:, G. Cll. B.C. M. Gs, D-S..0. 


Fig. 1, p. 421. 


Early history of suburban develop- 
ment in Bombay. — Bombay has suffered 
in a similar manner to other cities owing 
to lack of adequate housing accommoda- 
tion, and being an island without any 
scope for expansion, it has necessarily 
been compelled to extend in a northerly 
direction. It was in 1881 that the alarm- 
ing percentage increase in the population 
became so apparent that the question of 
suburban development could no longer 
be ignored. It was quite evident also 
that unless some relief was afforded at 
that time to the population, this state of 
affairs would go from bad to worse. 
History does not relate why no action 
was taken at this period to improve mat- 
ters in the suburban areas and in fact it 
was not until quite late in the succeeding 
decade, when plague had visited the city 
and caused deplorable mortality, that an 
Improvement Trust was established to 
control and direct the development of 
Greater Bombay as it is doing to-day. It 
would hardly be correct perhaps to say 
that there had been no exodus to the 
suburbs prior to 1881, though it was at 
this stage in the history of the city that 
large numbers began to seek the sources 
of relief afforded by the two large rail- 
way concerns serving Bombay. They 
sought, very naturally, for localities 
which while at a safe distance from the 
overcrowded areas of the city, were still 
within convenient reach by the local 
train services. It may be assumed with- 
out fear of contradiction that accessibi- 
lity was the governing factor in the plans 


devised for building in the suburban 
areas, and it may be assumed also that 
healthy surroundings entered largely into 
the question. To the east and north-east 
of the island there were certainly many 
healthy sites for selection, but for the ma- 
jority these were not at the time consider- 
ed to be quite within easy reach of the 
city. On the Bombay, Baroda & Central 
India route geographical conditions were 
exceptionally favourable, not only be- 
cause of the proximity of the seaboard, 
but also because the habitable localities 
were at a convenient distance from the 
city. It was in 1881, therefore, that the 


~-Bombay, Baroda & Central India Railway 


can claim to have attained its prelimi- 
nary importance in the matter of a sub- 
urban train service a circumstance 
which must largely be attributed to the 
unfortunate epidemic which occurred 
during that year and which, strictly 
speaking, gave the first great stimulus to 
suburban migration from the city. Since 
then the local train service has continued 
to grow at a remarkable rate, so much 
so indeed that it represents a very large 
portion of the Bombay, Baroda & Central 
India Railway undertaking and has seve- 
rely taxed the resources of the railway. 
It is believed that no other railway in 
India has so large and so well patronised 
a suburban service as the Bombay, Ba- 
roda & Central India Railway has to-day, 
a feature of which is the steady progres- 
sive increase and development of the en- 
terprise over the past half century. 
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Statistics of passenger traffic. — Prior 
to 1888 there is no record available to 
show the number of passengers who 
made use of the suburban train service, 
but in that year the total amounted to 
10 millions — a figure which serves as 
a useful datum in reviewing the statistics 
of more recent years. In 1914 the num- 
bers carried amounted to 24 million, in 
1918 to 30 million and to-day the numbers 
are 38 million. During the boom period 
in 1922 when rents had risen to an ex- 
cessive figure in the city there were no 
less than 45 million passengers carried 
thereby causing a severe test on the capa- 
city of the section which at that time 
had none of the modern equipment for 
the acceleration of train movements af- 
forded by track circuiting and train con- 
trol. Such a rapid increase in the num- 
ber of passengers carried naturally caus- 
ed no little anxiety to the Company who 
recognised that to provide the public 
with the facilites necessary for an effi- 
cient service a conversion from steam to 
electric traction would be necessary as it 
was obvious that by this means only 
could a satisfactory solution to the prob- 
lem be obtained. Many preliminaries in- 
cluding the quadrupling of the tracks be- 
tween Grant Road and Borivli, the re- 
modelling of most of the local stations, 
the installation of track circuiting over 
the entire section of 23 miles and the sub- 
stitution of over-bridges at important 
crossing points, where formerly a level 
crossing had been sufficient to deal with 
the traffic, were necessary, however, be- 
fore any definite progress could be made 
in the matter of substituting electric pow- 
er for the existing steam locomotive. 


Preparation of estimates for the elec- 
trification scheme. —— Although, as point- 
ed out, it was in 1920-1921 that the num- 


ber of suburban passengers had increas-., 


ed to such a large extent, it was in 1912 
that the Great Indian Peninsula and Bom- 
bay, Baroda & Central India Railways in- 
vited Mr. Merz through their respective 
Boards of Directors in London, to inves- 


tigate and report on the feasibility of im- 
proving the local railway communica- 
tions between the City and the suburban 
districts by means of electrification. The 
consideration of Mr. Merz’s report was 
unfortunately delayed by the outbreak of 
War in 1914 and had to be postponed until 
after the cessation of hostilities, by which 
time operating conditions had become so 
difficult and the congestion of the exist- 
ing services so great that no doubt re- 
mained as to the justification of the large 
expenditure required to accomplish a 
scheme of such magnitude. The prepa- 
ration of revised estimates and plans 
were completed in 1923 and submitted to 
the Secretary of State of India who ac- 
corded his approval to the expenditure 
of approximately two crores of rupees for 
the purpose of electrifying the two local 
tracks between Church Gate and Borivli. 
It was subsequently found necessary to 
include in the scheme the electrification 
of the two « through » tracks between 
Grant Road and Bandra and also, as a 
temporary measure, the section between 
Church Gate and Colaba. 


Duration of the work. — According to 
the original scheme it was hoped that the 
electrification of the suburban train ser- 
vice would have been completed in 1926. 
Owing, however, to the necessity of first 
completing the quadrupling of the tracks 
the probable date of opening had to be 
postponed to April 1927. Contracts for 
the electrification materials and equip- 
ment, etc., required for the Bombay, Ba- 
roda & Central India Railway were plac- 
ed in 1925, but owing to the unfortunate 
circumstance of the coal strike which oc- 
curred in England during 1926 consider- 
able delay was caused in the execution 
of these contracts, with the result that it 
has not been possible to introduce the 
electric service until now. 


Some technical details in connection 
with the supply of electric power and its 
distribution. — The whole of the power 
required for the operation of the electric 
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service is obtained from the hydro-elec- 
tric generating stations controlled by 
Messrs. Tata Sons Limited,which are si- 
tuated in the Western Ghats some 100 
miles distant from Bombay. 


The power is transmitted to Bombay 
in the form of three-phase alternating 
current, with a pressure of 110 000 volts 
and a periodicity of 50 cycles per second 
and is received at the Dharavi receiving 
station, where it is transformed down to 
a pressure of 22000 volts for supply to 
the railway sub-stations at Grant Road, 
Bandra and Kandivli. The supply to 
Grant Road and Bandra is by means of 
duplicated underground cables and to 
Kandivli by overhead transmission lines, 
also in duplicate. 


At the sub-stations the supply pressure 
of 22 000 volts is stepped down by static 
transformers to 560 volts, at which press- 
ure the current is fed to rotary convert- 
ers, which convert it to direct current at 
1500 volts for supply to the overhead 
transmission lines from which the trains 
draw their supply. The sub-stations at 
Grant Road and Bandra are each equip- 
ped with 3 sets of rotary converters and 
2 similar sets are installed at Kandivli. 
Each set consists of two separate machi- 
nes, each having an output of 1 250 kilo- 
watts at 750 volts direct current and the 
two machines are run in series to pro- 
vide the required line pressure of 1 500 
volts direct current. 


In addition to the main transformers, 
the sub-stations are equipped with smal- 
ler transformers which step down. the 
voltage from 22000 to 2200, at which 
pressure a supply is-taken along the line 
for station lighting and auxiliary pur- 
poses. 

The sub-stations are controlled froma 
Control Office situated between Bellasis 
Bridge and Mahalakshmi Station, from 
where it is possible to start or stop any 
one of the 8 converter sets. No atten- 
dants are required at the sub-stations, ex- 
cept for periodical cleaning and ovyer- 
haul. 
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The sub-stations are replete with the 
latest apparatus for the control and pro- 
tection of the machinery installed in 
them. 

The system adopted for electric trac- 
tion purposes is known as 1 500 volts di- 
rect current with overhead contact wire. 
Two wires are suspended from suitable 
insulators fitted to the steel overhead 
structures which span the tracks. The 
upper wire known as the catenary has 
considerable sag between the structures 
and from this catenary the contact wire 
is suspended by means of droppers which 
serve to maintain the contact wire at a 
uniform height above rail level. This 
contact wire is suspended above the cen- 
tre of the track being slightly staggered 
so as to obtain even wear on the collec- 
tor. To prevent it being affected by 
wind velocity it is secured to the struc- 
tures by means of a « register arm » at- 
tached to a cross span wire. On the 
curves pull-off wires are attached to the 
catenary to bring the contact wire over 
the centre of the track, these pull-off 
wires being attached to the masts by 
suitable insulators. The overhead con- 
tact equipment is fed from the sub-sta- 
tions at a pressure of 1500 volts direct 
current and at certain points section 
switches have been inserted in the con- 
tact and catenary wires to enable a faulty 


_ length of overhead conductor to be isolat- 


ed if required. The sub-stations them- 
selves have been equipped by Messrs. Me- 
tropolitan Vickers, Limited With rotary 
machines which are automatic in opera- 
tion and are under remote control of the 
Power Supervisory Headquarters located 
at Bellasis Road. From these sub-stations 
the current is conveyed to the train mo- 
tors through the pantograph collectors. 
the bows of which press against the con- 
tact wire. The current having passed 
through the train motors returns to the 
sub-stations through the rails which have 
been specially bonded at each joint by 
heavy copper conductors so as to ensure 
an easy path of return. The total regis- 
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tered horse power of the machinery in- 
stalled in the sub-stations is 27 000 and 
the underground transmission and dis- 
tribution cables have a total length of 
39 miles. The Consulting Engineers in 
the matter of all electrical equipment for 
the overhead conductors, sub-station ma- 
chinery and traction equipment were 
Messrs. Merz and McLellan, now Messrs. 
Merz and Partners. 


Some interesting facts in connection 
with the new electric stock. — A most 
important item in the programme of the 
electrification scheme was the provision 
of entirely new coaching stock of the 
latest all-steel fire-proof pattern. The 
bodies of these are of strong yet light 
construction,, being built up of plates, 
rolled sections and pressings securely ri- 
vetted together. The method adopted 
for building up the sides is one which 
has been patented by Cammell Laird & 
Co. with whom the order was placed for 
constructing the coaches. The design 
allows for the free circulation of air be- 
tween the inner lining and the outer 
shell, efficient insulation being provided 
thereby, whilst condensation, which is so 
often the cause of corrosion in enclosed 
spaces, has been entirely eliminated. 
The coaches are equipped with wide slid- 
ing doors constructed of aluminium alloy 
suspended on « Crittal » runner bars with 
guides at the bottom working in grooves 
formed by the sill plates. The door locks 
have been specially designed to permit 
of maximum door openings. Wind 
screens are provided for each doorway 
and there is a vertical handpole in the 
centre of the coach. The underframes 
have been designed so as to accommo- 
date -the electric motors and are of the 
sole-bar carrying type; they are built of 
rolled steel sections and plates securely 
rivetted together. The buffing and draw- 
gear is of the M. C. B. pattern and smooth 
running is ensured by the use of suitably 
sprung cast steel bumpers. The com- 
plete electrical equipments for these 


coaches have been supplied by the Brit- 
ish Thomson-Houston Company, Limit- 
ed. Each motor coach is equipped with 
four 1500/750-volt direct current venti- 
lated interpole railway motors rated at 
275 H. P. at 700 volts on the one hour ba- 
sis. They are 750-volt motors insulated 
for 1500 volts and each pair of motors 
on each bogie is permanently connected 
in series, the two pairs being connected 
in parallel. As it frequently occurs that 
the track is flooded during the monsoon 
to a depth sometimes of 2 feet or more, 
the motors have been designed to be 
water-tight and solid covers are provid- 
ed to replace the open covers over the 
air inlet and outlet during this period. 

The interiors of the coaches are lined 
with teakwood throughout and the seats 
of the third class coaches are also of 
teak. In the upper class carriages the 
seats have been made up on well sprung 
steel frames of the « nesta » type. The 
rolling stock comprises 160 coaches in 
all, of which 68 have already been receiv- 
ed in India. The coaches will be coup- 
led up in units of four — one motor 
coach and three trailers — and ‘these 
units can be run separately, or coupled 
to form full trains of 8 coaches. The 
seating capacity of an 8-coach train is 
sufficient to accommodate about 1 000 
persons, and is 33 % greater than the ca- 
pacity of the existing steam trains. Each 
motor coach is equipped with four mo- 
tors, having a combined rating of 1 100 
H. P., which are capable of accelerating 
a fully loaded train unit of four coaches 
at the rate of one mile per hour per sec- 
ond. It is, therefore, possible to attain a 
speed of 30 miles per hour within half a 
minute of starting. 

The control equipment provides for au- 
tomatic acceleration, thereby enabling 
the « motorman » to concentrate his at- 
tention on the signals. In the driver’s 
compartment are fixed the master con- 
troller, the 110-volt auxiliary circuit con- 
trol switch panel, the vacuum exhauster 
and the vacuum exhauster controller. 
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The master controller is fitted with a 
« dead man’s switch » and pilot valve for 
operating the brake emergency gear. 
These coaches are 68 feet long and 
12 feet wide as against 10 to 10 1/2 feet, 
the width of the steam stock. Owing to 
their exceptional size it was impossible 
to consign any of the coaches by rail to 
any port in England without dismantling 
them previous to’ their departure from 
the Works of Cammel Laird & Co. at Not- 
tingham. It was necessary, therefore, to 
devise some other method of transport 
and the problem was satisfactorily solved 
by the decision to convey the coaches to 
Hull by water, an operation which was 
facilitated by the proximity of the river 
Trent to the works at Nottingham. The 
shipping of completely erected rolling 
stock to India is not new. It will be re- 
membered that the Bombay, Baroda & 
Central India Railway imported many of 
its largest locomotives some years ago in 
a similar manner. The site selected on 
the Trent for loading was less than a 
mile from the works and fortunately the 
route thereto was practically an ideal 
one, being free from gradients and de- 


void of excessive street traffic. As com- 
pleted, each coach was transported from 
the works on road bogies specially desi- 
gned for the purpose and hauled to the 
river wharf by a traction engine. On ar- 
rival at the wharf they were deposited in 
barges by means of a 40-ton crane and 
from thence were conveyed to the King 
George Dock at Hull, a distance of almost 
exactly 100 miles. At the Docks the 
coaches were lifted from the barges by 
means of a 70-ton crane with slings si- 
milar to those employed at Nottingham. 
The subsequent conveyance of the 
coaches and their delivery in Bombay 
was entrusted to Capt. Christen Smith, 
who designed two special motor vessels 
specifically for the purpose and accom- 
panied the first consignment personally 
to ensure efficient handling and safe de- 
livery. The painting of the carriages 
and internal fittings have been completed 
in the Company’s carriage shops at Parel 
and the entire rolling stock was built 
under the supervision and to the designs 
of Messrs. Rendel Palmer & Tritton, Con- 
sulting Engineers to the Company. 
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2. — Great Western Railway makes agreement 
with road undertaking. 


Prior to the passing of the Railways 
(Road Transport) Act 1928, British Rail- 
way Companies had no right to own or 
operate road motor vehicles, except as 
feeders to railway stations. Besides 
this restriction, they were also legally 
prevented from entering into agreements 
with road transport undertakings, so 
that any form of organised co-ordination 
between road vehicles and the railways 
was virtually impossible. This state of 
affairs did not minister to the best inter- 
ests of the country, and it is not sur- 
prising that in 1927 the British Railways 
applied to Parliament to obtain powers 
for two-specific purposes. Firstly, to 
be able to own and operate motor vehi- 
cles themselves, and secondly, to obtain 
powers to enter into agreements with 
Local Authorities and private motor 
transport firms with a view to bringing 
about co-ordination and the most econ- 
omical use of the lands and property of 
the railway company. 

Aftér a detailed enquiry, the main-line 
railway companies obtained the powers 
sought for, and the Railways (Road 
Transport), Act 1928 was passed last 


-year. 


Already the Companies have taken 
advantage of their powers with regard 


-both to the running of road motor vehi- 


cles themselves, and to entering into 
agreements with road transport firms. 
One of the most important exaimples 


of the latter is an agreement which has 


recently been made between the Great 
Western Railway and the National Om- 
nibus and Transport Company, details 
of which will now be given. 


Under this agreement, an altogether 
new company has been formed, namely, 
« The Western National Omnibus Com- 
pany, Ltd. » On the board of this new 
company the Great Western Railway 
and the old National Omnibus and Trans- 
port Company has equal representation. 
The first Chairman of the Board is 
Sir John Jarvis, hitherto associated with 
the motor undertaking. 

The agreement covers a wide area in 
the western counties of England, where- 
as the authorised capitah of the new 
company amounts to £1 000 000. 

Among the benefits which are expect- 
ed to result from this agreement are the 
following : First of all, there will be a 
considerable extension of through book- 
ing facilities as between villages served 
by motor bus services only, and railway 
stations in other parts of the country. 
Secondly, under the new agreement an 


improved service will be given to the 


public, in the form of greater frequency 
of service, and the giving of services 
along routes hitherto not served. 

Other advantages expected are those 
usually associated with agreements such 
as this, such as synchronisation of time- 
tables, joint advertisement, and so on. 

Besides this large scheme for co-ordi- 
nation, the Great Western Company has 
purchased certain road motor companies 
outright. 

Services hitherto operated by the Dare 
Valley Company, between Aberdare, Hir- 
wain and Merthyr, are now owned and 
operated by the Great Western Railway; 
also, services hitertho in private hands, 
operating between Newport, Usk, Mon- 
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mouth and Pontypool Road are now in 
the hands of the Company. Agreements 
have been made between other motor 
operating companies and the railway 
company, making tickets inter-available 
as between road and railway services. 

An arrangement, similar to that made 
with the National Omnibus and Trans- 


port Company, is being made with the 
South Wales Commercial Motors, Ltd. 

So far as freight is concerned, the 
Great Western continues to extend its 
motor lorry services; among the more 
important traffic dealt with may be men- 
tioned bricks, sand, machinery and agri- 
cultural produce. 
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4. — An agreement between the London, Midland and Scottish, 
London and North Eastern Railways and the Sheffield Corporation. 


Another example of the way in which 
British Railway Companies have taken 
advantage of the powers obtained under 
the Railways (Road Transport) Act 1928, 
is an agreement made between the Lon- 
don, Midland & Scottish Railway, the 
London & North Eastern Railway, and 
the Sheffield Corporation Tramways 
Committee, i. e., a local government or 
municipal service. 

In this agreement, the railway compa- 
nies are to acquire a half interest in a 
large number of motor bus routes, and 
are to be in full ownership of others. 
Omnibus routes in the City of Sheffield, 
for the purposes of this agreement, are 
to be divided into three classes, namely : 


a) those routes which both commence 
and terminate within the city boundary; 

b) those which extend for short dis- 
tances beyond the city; ; 

c) comparatively long distance runs 
connecting Sheffield with neighbouring 
cities. 

With regard to a), these will not be 
affected, and will continue to be operated 
by the City Corporation. In the case of 
class b), the railway companies are to 
purchase a part of the capital assets now 
employed by the Corporation, so that 
the railway companies’ financial interest 
in the services operated will be equal 
to that of the Sheffield Corporation. As 
to class c), the railway companies are 
to purchase all capital assets employed 
on the present long distance routes. 


These latter routes are operated from 
Sheffield to Bakewell, Barnsley, Buxton, 
Doncaster and Huddersfield. 


The joint services classed as b) will 
continue to be actually operated by the 
Corporation, but will nevertheless be 
subject to the control of a Joint Com- 
mittee on which there will be represen- 
tatives of the railway companies and the 
Corporation. The vehicles will bear the 
names of all three parties concerned. 
In this way, a degree of co-ordination of 


‘services will be brought about between 


road and railway services. 

The services classified under c) will 
be both owned and operated by the rail- 
way companies. The latter will give 
employment,under the conditions which 
apply to all other railway employees in 
Great Britain, to those hitherto in the 
service of the Sheffield Corporation, but 
who might have been displaced under 
such an agreement as this. 

Both the railway companies and the 
Sheffield Corporation undertake not to 
inaugurate either themselves, or in con- 
junction with any other company, any 
additional services in the Sheffield sub- 
urban area without a mutual agreement. 
This arrangement has been made for a 
period of ten years, after which it may 
be terminated on either side at twelve 
months’ notice. : 

It'is far too early to estimate the suc- 
cess of these services, but the agree- 
ments as described above clearly illus- 
trate their nature and importance. 
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Strengthening of bridges by electric welding. 


Figs. 1 to 5, pp. 429 and 430. 


(The Railway Engineer.) 


The development of electric welding practice 
has suggested the possibility of an entirely 
new branch of structural engineering. Rail- 
way engineers, faced with difficult bridge re- 
construction problems, are carefully consider: 
ing the strengthening of old bridges by this 
method as an alternative to complete renewal. 

Before embarking on any important bridge 
str oneiuening \ work of this kind, POSS it is 
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Table hei? areceet obtained at sample fet 
points before and after strengthening. 


Stresses in tons 
per square inch under 
test load. 

(with allowance for. 
alteration i in dead load 
a due t to added . 

material). : 


the claims made by its sponsors; and for this — 


reason the experiments and tests made by 


Mr. John Miller, B. E., LL. D., M. Inst. C. E., — 
Engineer for the North-Eastern Area, London 


& North Eastern Railway, are of oy ieee 
interest. te 

The first experiments -were mage phones te 
year ago on a 14-inch by 6-inch rolled d steel 
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Fig. 3. — View of underside of bridge showing additional plates on center girder and troughs. 
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. 2.— View showing streagthened and unslrengthened 
troughs, also additional plates on main girders. 
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Fig. 4. — Details of welding of main angles to web Fig. 5. — Point at which stresses were taken before 
and after strengthening. 
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strengthened. Plates were added to the flan- 
ges -— the plate adjacent to the original flange 
plate being drilled to clear the rivet heads 
and then welded along the edges and through 
these holes. The second plate was then welded 
to the first along the edges, at the ends, and 
also at intervals along the centre line through 
holes specially drilled for the purpose. To 
give additionai shear strength the main angles 
were welded to the web and to the flanges, 
indicated in figure 4. The trough flooring was 
strengthened by adding plates to the top and 
bottom flanges by edge welding. 


After the bridge had been strengthened in 


this way, it was again tested with the same 

loads as before. ae 5 
Table 1 shows the stresses obtained at sam- 

ple test points before and after strengthening, 


with the percentage increase in strength ex- 


pressed in terms of the allowable load. It will 
be seen that the increase in strength varies. 
from 71 to 105 %: 


An examination of the cost of this work 
shows that the cost of strengthening weak 


bridges: by this method, up to the capacity for 
modern loading, is probably about 50 % of the 
cost of providing a new bridge of similar capa- 


* city. 


These tests having demonstrated the possibi- 
lity of economic bridge strengthening by 
means of electric welding, Mr. Miller is now 
proceeding. with a definite programme of 
strengthening by this means, and three weld- 
ing sets have been obtained for the purpose. 
The bridges on the Hull and Barnsley section 
of the London & North Eastern Railway 
(North-Eastern Area), which impose severe 
restrictions on the working of heavy engines, 


are the first to be taken in hand, but the work 
_ will later extend to other parts of the area. 


The tests mentioned in this article were all 
carried out by the company’s staff with a 
plant and electrodes supplied by the Quasi-Are 
Company, of London. Mr. H. J. L. Bruff, 
Bridge Assistant to Mr. Miller, had general 
charge of the work, which was supervised on 
the site by Mr. F. L. Pawley from the office 


of the District t Engineer, Mr. W. Me. D. Malt, 
male 
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Wituiam Joun THORROWGOOD, 


Late Signal and Telegraph Superintendent, Southern Railway. 
Delegate of the Southern Railway and Reporter at the 10th Session (London 1925) 
of the International Railway Congress Association. 


We have learnt with deep regret of 
the death of Mr. William John Thorrow- 
good who for many years has been re- 
garded as an authority on railway sig- 
nal and telegraph matters. 

Mr. Thorrowgood joined the service 
of the London & South Western Railway 
at Guildford in July 1877, and after hay- 
ing filled many posts was appointed As- 
sistant Signal and Yelegraph Engineer 
in 1918. 

He remained in the service of the 
London & South Western Railway until 
1923 when the «Southern Railway» was 
formed. He was then appointed Signal 
and Telegraph Superintendent of this 
latter company which position he held 
until his retirement on the 30 September 
1927, after more than fifty years of rail- 
way service. 

Mr. Thorrowgood was a member of the 
Institution of Electrical Engineers, of the 
Institute of Transport, of the Institute of 
Railway Signal Engineers (of which he 
was elected President for the year 1924, 
after having been a member of council 
for many years) and a member of the 


Signal Section of the American Railway 
Association. He was Chairman of the 
Railway Clearing House Signal Engin- 
eers’ Conference, and of the Railway 
Clearing House Telegraph Engineers’ 
Conference. He was also a Fellow of 
the « Permanent Way Institution » and an 
honorary member of the « Institution of 
Locomotive Engineers ». He was a 
member of the Ministry of Transport 
Committee on Light Signals. 

Mr. Thorrowgood always took a keen 
interest in the work of the International 
Railway Congress Association. 

He prepared for the London Session 
(1925) a noteworthy report on ques- 
tion IX « Fixed Signals » as regards the 
railways of the British Empire. 


Two of his articles on « Signalling - 


from the driver’s point of view », and 
« Four-aspect coloured light signals » 
have been published in the monthly Bul- 
letin of the Association. _ 

We wish to express to his family our 
sincerest sympathy. 


The Executive Committee. 
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